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Foreword 




N recent years, such marvelous advances have been 
made in the engineering and scientific fields, and 
so rapid has been the evolution of mechanical and 
constructive processes and methods, that a distinct 
need has been created for a series of practical 
work on y ginchtH,, of convenient size and low cost, embodying the 
accumulated results of experience and the most approved modern 
practice along a great variety of lines. To fill this acknowledged 
need, is the 8|)ecial purpose of the series of handbooks to which 
this volume belongs. 

C In the preparation of this series, it has been the aim of the pub- 
lishers to lay special stress on the practical side of each subject, 
as distinguished from mere theoretical or academic discussion. 
Each volume is written by a well-known expert of acknowledged 
authority in his special line, and is based on a most careful study 
of practical needs and up-to-date methods as developed under the 
conditions of actjii^. .practice in the field, the shop, the mill, the 
power house, the rlAiftn3t5»ro(ifti;^t^Jifi9igine room, etc. 



• •• • 



C These volumes. art^*t»«t)^«j^rtj^ adapted for purposes of self- 
instruction and h(>Mfts.tft?HUV« iTliT utmost care has bt*en used to 
bring the treatment of each subject within the range of the com- 



moil iiiiderstaiiclin^;. do that llie work will appeal not only to tlie 
ttK^Iiiiically trained expert, but also to tlie beginner atid the self- 
taught practiui! man who wishes to keep abreast of modern 
progress. The laiigiiage is simple and olear; heavy technical terms 
and the foriiiiilif of the higher niutheiiiatics have been avoided, 
yet without sacriticiiig any uf the requirements of practical 
inHtnietioii; the arrangement of matter is snch hh to carry tlm 
reader along l)y easy sic p3 to ctmiplete mastery of each subject; 
frequent examples for practice are given, to enable the reader to 
test his kiiowltnlge and make it a jK-rmanent posseBsion; and the 
illuiit rations are selected! with the greatest i.*are to supplement and 
iiiako clear the references in the text. 

<L 11'*' nietliod adopted in the pn*paration of these volumes is that 
wliich ihe American School of Correspondence has develo|>ed and 
employe*! so successfully for inany years. It is not an exjHjriinent, 
but has stood the severest of all teats — that of practical use — which 
has demonstrated it to be the I>est method yet devised for the 
education of the busy working man. 

<L For ])ur[>08i^s of ready reference and timely infoniiatioii when 
ii«^ied, it is lielieved that ihic .li'ries of handh<M)ks will be found to 
meet every requirement. 
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BUILDING SUPERINTENDENCE 

VMl'V I 



INTRODUCTION. 

T!ie siip^rintendeni'e of Imikling nperatiuiis is ime of the most 
important, nnd at times one of the most pei-plexingtiutits wliicli an 
architttft i.s calleil upon to perform. Plans may have Iwen prepareil 
with the greatest of skill and elaboration, and details may have l»een 
worked out to u mar\'el of perfection; and yet by the want of atten- 
tion given at the proper time, costly mistakes may l>e inatle and 
results attaiiieil which'are a source of annoyance and expense to the 
owner, and often a lasting di.scredit to lM»th urchiteet and builder. 
It is only by constant watchfulness anil by the exercise of a thorough 
knowledge of common practices and materials, that these errors can 
l>e avoulwl, and it is the duty of the architect, as superintendent, and 
a just and impartial i-eferce l>etween the owner and the biiil<ier, to 
acquire this knowledge and to exercise it freely and decisively. 

The owner, who has secured the services of an architect, will 
naturally expect from him something more than the builder could have 
funiislied. riiijjeriority in matters of taste he will ex]>ect as a matter 
of course, and beyond this a superior knowledge of materials and coiv- 
struetiou ; anil an executive ability to handle men and direct the many 
forces wliich must ]te applied to obtain a certain and satisfactory 
re-sult. The arcliitert should possess then, as superintendent, a 
thorough knowledge of the materials at his disposal and shoulil see 
clearly before him, in his mind's eye. the building which he proposes 
to erect. To do (his. h^' iinist know how all the various elements of 
the building are lo be assembled and moulded into a complete whole. 
To a familiarity with dclJiils must be added sndi a qiijekness 
of [KTCcption and siinndnes,s of judgment, that it will lie ini|)nssibl(' 
for any bud work to csr!i|x- \m iiotire, and to llii.s knowledge of ibc' 
I general priniiples of building, he must udd an imderstnnding of 
I principles and jjossibilitles far l>eyon<l that of the liuikler, so that 
I he can foresee causes and effects and guard against any waste of 
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effort or of time. In iiis position of referee, he must show such a 
famiharity with building matters that his judgment will l)e respected 
hv lK)th owner and builder; and he must have amfidence that his 
opinions are eorre<*t, and having rendered a decision he must stick 
to it, for if he shows weakness or indecision it will not take long for 
the workmen to discover it, and he will l>e discredited and very likelv 
will Ik* im[)ose<l \\\amv. It will not do for the architect to trust too 
much to the genen)sity of the owner, or to the lilwral intentions of 
the builder; for it is likelv to be the case that both are at the same time 
trusting in the ability of the architect and the clearness of his foresight. 

Relations with the Owner and Contractor. It is important 
to have as early as possible a clear understanding of what is to 
l)e expecttnl by the owner, and to have him understand as clearly 
what is due to him fmm the architect. The owner, in his implicit 
amfidence and trust in the foresight of the architect, is likely to visit 
u[)on him the blame for failuR\s of particular construction, which 
can only l)e avoided by the care of sui)erior workmen under the con- 
stant watchfuln<*ss of the builder or an ever alert clerk-of-the-works; 
and it is well for the architect to have it understood at the l)eginning 
that he cannot always be present and that he cannot in ordinarj' 
{)ractice, guarantee ])erfection of plan or execution, but can agree 
to exercise reasonable care and observation. 

With the contractor it should be clearly understocMl at the begin- 
ning that the work is to l)e done strictly in accordance with the draw- 
ings and specifications, that the materials are to \w as called for, the 
workmen to be comi)etent, and the builder himself interested and 
capable. If any material a]){)ears upon the site which is unfit, it 
should l)e rejectefl at once and finally, for anv laxitv or indecision 
U[>on this point at the start will be sure to be taken advantage of, 
and will be a prectMlent for future indifference. Any work not care- 
fullv done, or in acconlance with drawin<x.s must be at cmce taken 
down, in the presence of the architect if possible, and any mistakes 
discovennl should be noted before thev an* forijotten or crowded 
aside by other details. 

Familiarity with Site. Of prime im])ortance to the architect 
in starting a new building is a familiarity with the site and with 
local conditions and customs, and it will be of advantage to him to 
make tlu* greatest possible use* of the time usually spent in prelimi- 
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nary visits to the locality, to obsen-e what is being, or has been done 
in the vicinity. The more familiar the arcliitect is with local customs 
or possibilities, the more efficient will his supemsion of that particu- 
lar building become, that he may reject practices which are bad and 
profit by those which are good. There are very few buildings erected 
from which the young architect cannot learn something, and it is 
an unprogressive builder who has not some particular method which 
will be new to the superintendent. 

Drawings. Another essential, and one of greatest importance, 
is that the superintendent should have a perfect understanding of the 
drawings and specifications. If they have been prepared by the 
arcliitect who is to superintend the work, an understanding is assured, 
but even in this case it will l>e necessary to consult the plans often, 
lest something be overlooked or confused with some other building 
which the architect may have in mind. It will also l>e of service in 
enabling him to look ahead, and to prevent many unintentional devia- 
tions which may cause delay or damage to the construction if once 
started upon, through carelessness or unfamiliarity on the part of the 
builder, or of the foreman u[)on whom will devolve many of the duties 
and responsibilities of modern building operations. 

With the foreman an understanding should be had at once that 
he is to work with the architect, and not against him. It is poor 
policy for the architect to ignore suggestions made by the foreman, 
for if he is a thorough mechanic of ability and foresight, as the fore- 
man of a building of any importance shoukl be, he will often be in a 
position to save the owner from needless expense, and the architect 
from many of the vexatious conditions and minor complications 
which often arise in ordinary building transactions. The foreman, 
as well as the master builder himself, should receive personal instruc- 
tion from the architect, and should be particularly instructed to look 
the drawings over carefully, and to re[)ort to the architect any dis- 
crepancies in figuring, or any apparent difficulties of execution which 
they may discover, as well as any points not clearly shown or fully 
understood. 

Confidence in Decisions. With this feeling of co-operation 
thoroughly established b(»tween the owner, the architect, and the 
builder, the architect will Ih» in a ]>()siti()n to decide any (piestions of 
difference with an assurance that his decisions, lM»ing fair and ira- 
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partial, will 1m* resjx'cttHl, and Ikmii^ satisfied that his opinions are 
correct, he should announce his decisions pnmiptly and impartially, 
and his answer hein^ once ^iven he must have the c^ourage to main- 
tain his {Kisition unless he he ]>rove<l to l)e in the wrong. A lack of 
confidence in his own judgment, or indecisicm may affect the prestige 
of the architect, and might he taken advantage of. 

Systematic Plan of Supervision. In following the construc- 
tion of a building the su])erintendent will find it of importance that 
some svstematic meth(Hl shall he followed in order to insure that 
attention is given to the various details of construction at the proper 
time. If this is not done manv defects of construction and workman- 
ship are liable to l>e concealed or built u]K)n in such a way as to make 
the remedy impossible or at the least inconvenient. To guard against 
this, the su[)erintendent should make a point of going all over the 
building at each visit and examining carefully any work which has 
l)een done since his last visit. In this way he will not (mly guanl 
against c^oncealed defects but he will be able to time his next visit so 
that special operations, which he will be able to foresee, will receive 
his personal attention and direction at the proptT time. 

Rejection of Materials. One of the most im{K)rtant safe- 
guanls against defective building is the careful ins|>ection of the 
materials as they are delivenKl at the building site, and the prompt 
rejection of any unproper materials at that time. These should l>e 
marked {>lainly, in such a way that it will hv impossible to u.se them 
in the sup<Tintendent's absence without the mark being seen. If 
])oor materials have been brought into the building, they shoukl l>e 
R»jecte<l at once, and if possible removiHl from the building site. If 
the contractor finds at the start that all poor materials will l)e surely 
rejectiMl, and that all work which is not |)ro])erly done must surely 
be rebuilt, he will b(» careful that lM)th workmanship and materials 
are kept uj) to the ])roper standard, and will keep on the building only 
workmen who prefer to do a good job rather than a bad one; for his 
own sake as well as for the good of the building. 

Theory. Tluvsc ])n»liminary remarks upon the duties and 
responsibilititvs of \\\v superintendent, will s(M'\e to bring In^fore the 
student nf Architecture the importance of a familiar knowlcHlge t>f 
onlinary practice. The young archite( t i»r student will rarely have 
an opportunity of gaining this knowledge by practical ex|>erience, and 
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it will be netessary fur him to depend in a great measure upon tech- 
I ninil l>ooks for tlie knuwletl^c wliicli lie must possess. It will Ix- the 
olijei't of this jiajjer to jioint onl to tlie student some of the onjinaij 
ojjeration.s of building const n i ctioi i , rather than the tlieoretieally 
[jerfeel methods, in a manner that can \)e easily iindei'stood , and to 
show a^ well some of the ways in whicli defective work and materials 
are to be dist-overed an<l avoided. 

It will be assumeil tliat the .student has become familiar with the 
nsual methoils of ilrawing ami construction from his previous work 
and that lie would be able, if called upon, to superintend the constnic- 
tion of the suburban bouse whicli has been used as a type. By this 
it is not to be understood that the construction of a dwelling is the 
easiest matter, for this is not the case, but it is chosen because there 
is greater opportunity for the fompari.son of resulte with practice, in 
the buildings which we five in, and it Is also this cla.s.s of building 
which contain.'^ a variety of .structural problems. 

Selection of Site. First in importance tu the owner as well 

as to the architect is the selection of the spot where the liouse is to 

stand. To the owner ihe main essential will be the outlook and con- 

veniencT of approach, am! at the same lime the appearance which the 

house will present fnim the various approaches, with the maximum 

of the light ami warmth of sunshine in the principal rooms, that the 

I situation will allow. Li almu.st all [Mirtioiis of our country a southern 

r eastern exposure is tJie pleasuntest, and should be the choice for 

tlie principal moms which will thus receive the iiioming sunshine and 

I warmth in winter, ami will avoid the intense heat of the aftenioon 



I sun m s 

To the architect, le.s.s apparent, but no less imjxirtant considera- 
I tioiu present themselves in the jiractieal a-spects of the ground. In 
Irocky or hilly countrj-, Ijesides the importance of outlook, is the im- 
I port&nce of placing the house so that natural advantages of slope and 
f ledge may be taken advantage of for driveways or yanls; and in every 
. location is the consideration of the character of the soil. 

Soil. The soil may be' rocky, or chiyey. or sandy; If may be 
I springy or well draintil. The surest way to finri out the actual con- 
I dition, ia by digging lest pits to the proposes! depth of the cellar, but 
•■jn many cases the appearance of the surface will give sufficient indi- 
X cation of the nature of the soil, while the presence of ledge may be 
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i|i>lc<-l<i| liv ilriviii;; a rr>cl iiiii> ihc ^miiiitl (o tlic dt-ptli itt excavation. 
If riH-kv or cliiyi-v, \\r inuv aiiii<-i[iiiic tniiil)Ic fmiu water, whiVli in 
ttx-kcinhiv tiiiiK ii way iidnllir rMavatiiui- iiiaiU- iFifr. 1 ) and, having 
NO way of <-.(a|H-. ;rni'liialiy ri-j^'^ nntil ilic pR-ssiirv is siiffirient to 
font* a way tlimii^li llic cellar wall iir tinicrvte m ^pite of almost any 
preiaiiliim whicli may In- lakfii li> fxchidc it. 'Vhv only remedy is 
to ({ivi- tlir water an eiisicr way to e.seape than through the wall or 
(filar (f men-tin^'; und in town-, where there are sewers, this is an easy 
matter. a-» it i-. only neee>sjiry to xiiire a gooil tvniiection with the 
M-wiT hy ni(-an> of ^^iiitaMi' [>i(H-s. whi<h mii.st In' started at a level 
lowir than tin- lellar iH.ttr.ni. I-'if.'. :?■- Tills will mjuire that the 




So.i^e l.e M;t iiifrli eni.iigii to Kiint: the lM.tt..in of the <-ellar well ulwve 
tlii- U.\> of the M-wer. If llie lioii>e i,s in a locality whea- then.- is no 
sewer, a ^iIIlila^ resi:lt I'aii he uhtained liv laying: drains nnniingwith a 
jirojier grade froni tlie ci-llar of the house tii wherever an outlet can 
!»■ found at a lower level. This cjui usually lie done in a rollinjr 
ffninfry, Init a i-ellur in eluy or nick in a level country is likely to be 
a eoiiliniial sonree of tnmide and sluiiild U' avoided if [xissllile. Most 
hoii.'M'-lots in the suburban towns will iiHonl some ehoice in location, 
so that often serious trouhie may be nvniiled hy a careful exarnination 
of llie s<iil and of surrounding conditions. In sandy or gravelly soil 
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liardlv anv extra i)rtH'anti<)ns will Ik* iK^inlrd as tlio water is trvQ to 
drain awa\* ihroiitrli the sand ami will have no tciidencv to niii through 
the wall of the cellar. Even in sandy soil, how(»ver, it will Ik* well to 
give the outside of the wall a coating of cement or asphaltuni, taking 
care to see that the whole surface is covered. 

Description of House. The house which we will assume to 
construct is already familiar to the student in detail, and we may sup- 
pose it to lx» erected ujH)n a suburban lot not wholly level but with 
the usual variations of gnnuid and asj)ect. The house is designed 
in the Colonial style (Fig. .3), and comprises a large living-room, hall, 
parlor, dining-room, back-hall, china closet, kitchen, pantry and 
entry, cm the first fl(X)r (Fig. 4); and five chambers and bath room 
with stair halls on the second floor (Fig. 5). The attic is unfinished, 
and the basement will contain a laundrj- with wash trays, a store 
room and servant's water closet. The living rcK>m is finished in 
quartered oak, the dining-ix)om in mahogany, the parlor, hall and 
slee[)ing r(K)ms in white pai^ited finish. The kitchen and service 
portions of the house are finished in North Carolina hanl pine. 

The floors of main house will be of (juartered oak in the first 
story and spruce in the second story. The floors of the service por- 
tions will be of Georgia pine. The exterior walls will l>e clap- 
boarded and the n>of shingled. 

Drawings. The drawings u[)on which the contracts are to be 
based will consist of a plan of each floor, a roof plan and elevations of 
all four sides. Where the inside finish is at all elaborate, sectional 
drawings are made in sufficient number to show all of the rooms and 
halls. These general drawings, supplemented later by framing 
drawings and details and a carefully written set of specifications, 
will represent the labor, materials, and metluMls to be employecl. 
'^riie necessity of a perfect familiarity with these drawings and speci- 
fications on the j)art of the superintendent, is obvious and has l>een 
already dwelt upon to some length, but a few words may well be noted 
here in regard to the same precautions on the part of the owner and 
of tin* contractor. 

The Interest of the Owner. It will be to the interest of the 
owner, if he will take the time and trouble, while the drawings are 
yet being made, to consider, with the help of the architect, the various 
details of construction and furnishing, and to l>ecome familiar w^th the 
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rlniwiiij^N, fiiat lit* nmv cit.'arly itmicrstuiitl jii.st what tliey ar« iiili-iiili'il 
to ri'|irpspnt. By rainpariiig sizrs of nxJins. doors, stairs and other 
fixtiia's us clrjiwii, with hoiisi's iiln'Uily I'XtiulWI, he will he uhle tu 
satisfy himself tlmt llie house when done wilt he aeeonlitifi; to his 
wish. The speeifieations may to ginul advantage Ik? studied at home 

. where he may receive suggestions frtnn the various ineml>ers of his 
family, and moihfit'atioiis eaii \k readily ma*le to meet individual 
preferenees and tastes. Careful study of this kind will l>e of great 
value to tile owner, and will often avoid later expense in altering 
work whieh, in the ahsenoe of particular instruetion, will have been 
carried out in the usual way; and the arehiteet will find that time 
spent in helping the owner, and als<} the eontraetor. to a thorough 
imderstanding of his drawings, will enahle him to carry ont the work 
with greater satisfaction to himself and to all concemetl. With a 
complete and accurate .set of ilrawings and specifications, a fair 
and ecjuitable contract, and a thorough understanding of these instru- 
ments on the part of all the parties interested, we are well equipped 
to l>€gin operations at once. 

Staking Out. Upon the signing of the contract, arrangements 
are usually made for the architect and the contractor to meet upon 
the ground, to lay out the 
l)uilding. In our case tlie 
contractor is required l»y the 
specifications to employ u 
civil engineer to lay out the 
work and .set the "batter 
iHiards", These consist nf 
boards six or eight feet long 
as the case may require, se- 
<'ure!y nailed to joists which 
are firmly set in the groinid 
at lhec»m€rsof the cellar. 
(Fig. 6.) Two boanls will 

be needed for each angle, and they are set four or five feet away from 
the line of the wall so as not to interfere with the excavation or lay- 
ing of the cellar wall. Before jiroceeding to erect the batters, the 
position of the house has been fixed by the eugineer, by setting a 

, stake at each comer, into the hemi of which is driven a nail marking 
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tlir vxixci ("onuT jis jrivcn l)y tlio fig!in*<l plans, 'riiis is often oniittixi 
hnt is advisable as it gives a figun* which will e()rres|>(>nil to the di- 
mensions as figurtMl on the [>lans, and any error can I h» more euNily 
<letectiHl than when the lines for the walls an.* drawn. As smm vls 
the corners of the honst* have Ikhmi definitely l(K*atcHl, the stakes for 
the hatter lH)ards an» set and secun»ly hraciNl and n]K)n these stakes 
the hatter l>oards are naile<l with the top of the l>oanl at some given 
itvel, usually the top of the cc^llar wall. Between these Iwards lines 
are stretche<l coinciding with the lines of the huildinji: as given by 
the small stakes, and when the lines are aceuratelv drawn notches are 
cut in the top of the Iward to hold and mark the placi* where the 
string Wongs. If the stakes first pui down were to re])rt*sent the 

outside line of the sill, a.s 
is often the ca^\ we must 
measure out and make a 
second set of notches for 
the underpinning and 
back from this line we 
measure the thickness of 
the wall. (Fig. 7.) It is 
often the custom to drive 
nails into the top of the 
batter l)oanls, to which 
the lines are tied, but 
this is not a gcKxl pmc- 
tic<\ as the nails an* likely to l>e pull(»<l out of the boani l)efore the 
walls an» finishe<b and are verv likelv to be driven in a<;ain in the 
wn)ng {)lace. In addition to setting the batter lM)anls at a given 
level, it is always well to establish in s<mie •JxTuianent place, as 
u|M)n the top of a neighboring h^lge or by a stake firmly set and 
well out of tlu» way of all building operations, a datum level or 
'MuMich mark'*, as it is commonlv calle<l. fnmi which at anv time the 
levels of the work may 1h* given. 

Space for Materials. Befon^ heaving the gn)un(ls it will l^ewell 
to instruct the builder wlu»n» he can In^st deposit the material which 
will come fmm the excavation^: anil to plact^ this to the l>est advan- 
tagt\ it will Ik* lunrssiiry to detennint* in a gtnieral way, the position 
of the tlriveways or paths, and also to have a thought for future 
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improvements and for the required drainage system. Unless Ihis 
matter is taken up at this time it will be verj' probable that the earth 
from the cellar will lje left so near the excavation that it will have to 
be driven or walked over during construction and finally moved away 
to its destined nse, as it should have been at the start. The {^ravd 
will be needed for the driveways and paths and space for this should 
be foimtl not far away from the house; and the loam will be used 
where it is desired to have a good growth of gras.s and flower beds, 
s<j we will have this pileil at the front of the lot, taking care to leave 
ample space for the con\-enient handling of timl)er and other materials. 
It will lie necessarj- to ctinsnll the buildi-r in regard to this, as well 
as in regard to the depositing of earth, in onler that he may not later 
complain that he has l»een hampered by latk of proper space at 
places convenient fur the prosecution of his work, 

CELLAR WORK AND FOUNDATIONS. 

The next vi.sit finds the excavation of the cellar well under way. 
The loam has Iwen removed from under the house and a spare eight 
feel wirie around tlie outside of the house, and the cellar dug to the 
Imttom for a great part of its extent. We pnK-eeit at once to examine 
the nature of die soil and find diat while it is in the main a good 
ci)arse gravel, there is evidence 
toward ihe Imtlom of a clayey 
de[»osit which will hold water, 
and indeed, in |he trenches di- 
rectly under the wall, which arc 
i-e<)uircd to l>e eighteen inches 
lielow the l>ottom of the cellar, 
there is water .standing in sev- 
eral places. Itemembering that 
the specifications have fore- 
seen that the l)ottom of these fi . s ■ 
trenches should slo|x- to the 

ler of the cellar, we direct that the sIojk- shall be ma<le toward a 

hollow in ihe lot anil that Ihe trench shall lie extended until it meets 

' Ihe siirfaee t>f the gniiind in the hollow some thirty feel or more from 

■ the house. This trench, as well as the alo[>e of the trench under die 

I wall, we must make with a very slight pitch lest the run of the water 
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should wash away the soil under the wall and cause settlements, and 
for greater security we must see that the lower foot of the wall which, 
accortling to the specifications, is '' to l>e laid in dry the trenches", 
is well laid and not dumped or thrown in. (Fig. 8.) These stones 

should l)e neither large enough to choke 
up and prevent the flow of water through 
the trench nor so small as to be crowded 
into the ground by the weight of the walls 
over them, and it will be well in any case 
• to anticipate possible settlement by ram- 
ming the first layer of stones well into 
the lx»(l of the trench. In a case where 
the nature of the soil seems to be some- 
what soft or the weight of the building 
is to l>e more than usually heavy, it may 
l)e desirable to start the walls on broad 
■^ — footing stones carefully bedded upon the 
lx)ttom. In this case it will be necessarv 
to make the drain entirelv outside of the 
wall, when* it may be made of tile or stones. Indi^l, but for the 
a(lde<l exj)cnse of excavation and the incrcastnl cost of large footing 
stones, this meth(Kl would be preferable in all cases. (Fig. 0.) 

If on the completion of the excavating there should l>e found any 
wet s|M)ts in the cellar bottom, the.se nuist be connectiMl by trenches 
filleil with stone chips, with the main drain under or outside of the 
wall and in t*xtreme cases the whole cellar bottom under the con- 
crete should l)e fille<l with l(H)se stimes for {xlH)ut one fcK)t of depth. 

Cesspool and Drains. In connection with the excavation of 
cellar we should take up the matter of a cessp(M)l, provided there is 
no sewer connection available. Here we will have a choice of meth- 
ods. In a great many cases when* all danger of contamination of 
wells is obviatcil by a city or town water service, the cheaper method 
of a leaching cesspool may Ih» adopted. 

Leachin^i^ Cesspool. This consists of a circular excavation eight 
or ten feet in <IiamctcM' and de(*[) enough to reach to gtwhl leaching or 
absorbent earth, lined with a dry wall of stones laid with open joints, 
and arched over on top with stone or brick forming a dome made 
water-tight, in the center of which should be set a stone, or an iron 
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manhole. (Fig. 10.) This may be finishecl at the level of the ground 
or kept low enough so that it can be sodded over. In gocxl coarse 
sand or gravel a cesspool of this kind will dispose of the sewage 
of a house for a great many years, but eventually the pores of the 
earth will l)ecome filled with the deposits and leaching will no longer 
take place. An effective remedy in this case may be adopted by 
making an outlet to which a series of pi|)es laid with open joints may 
l>e connected, to distribute the waste throughout a system of branches 
laid about twelve inches Ih*1ow the surface where it will be absorbed 
and purified by the soil and growth. 




Fif?. 10. Li^aehiu^ Cesspool. 

Tight Cesspool. The other form of cesspool is wiuit is known 
as a tight cesspool and is constnicted of hard brick and usually made 
about six feet in diameter and six feet deep from inlet, with walls 
and dome eight inches thick and a four-inch bottom, the whole 
cemented inside and out and made perfectly tight. (Fig. 11.) This 
cesspool will retain the whole of the de|K)sits and must be either fre- 
quently emptietl, or an outlet made of open-jointed pipe as described 
in connection with the leaching cessjxx)l. This outlet should be 
l)elow the level of the inlet and should have a bend tunuHl down below 
the surface so as to remain in the clear water which will l)e found 
under the scum which lies on the surface. We find by the specifica- 
tions that our architect has adopted a clever combination of these 
methcnls by building two ce-sspools, the first of which is a small tight 
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cesspool which will retain all the solid and putrefying matter, and con- 
necting this by an overflow pipe with a leaching cesspool built as 
described. The effect of this is that the tight cesspool will receive 
all of the solid matter whith may be in the sewage, where it can be 
cleaned out at stated periods; and the overflow being of a wholly 
lic|uid nature will pass into the leaching cesspool in a comparatively 
clear state and will be absorbed entirely by the surrounding earth with 
no perceptible contamination. 

In locating the cesspools we must see that they are placed low 
enough to allow the drain from house to have a good pitch. This 
drain will be of vitrified earthen pipe and should be laid at least 
three feet six inches below the surface, with an even pitch and 
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with the lK)ttoni of the trench hollowtnl out where the hubs of pipes 
will come so that the pij>es will lie flat in the treiuh. (rreat care 
must be taken in jointing the pij)es to he sure that the cement is 
scra{)eil off the inside of the pipes, where a pn)jection would catch a 
j>ortion of any solid matter which nii<;ht j)a.ss thron<i:h the j)ipes and 
they would soon become filled. 

Dry Wells. As a part of the drainage system we must provide 
for the distribution of the rain water from the roofs. If our house 
were connected with a sewer we would simply coniu'ct the conductors 
properly with the main drain pipe in the cellar, but as we do not want 
this great amount of water to run into the cesspool we will lead it 
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away from the iioiise hy means of t-artlicn jiipes niniiiiijr froiri the 
Ixittotn of the ((intlueturs to "drv wells". These are cxcavatioiiH f^onie 
tiiar or four feet each way, filleil with loo.se stones wliieh wU! lie piled 
aronml the eml of the dritiii pipes and the whole coveixil wilh the 
grading. (Fig. 12.) 'Jlu- locution of these wells will lie determined 
by the position of the eonilnetors and they must he at least eight or 
ten feet from the cellar wall, and fartiier away if there is any danger 
af the water fincJiiifj its way back to the cellar. Tlie waste from the 
lanndrj' trays being of a comparatively clear natnre we will dispose 
of in the same manner. 

Cellar Walls. AVhile it is nei-essary to consider llie matter of 
draina^ at this time, the aetna! work of bnildiiig the cesspools and 
laying the drain pipes is iis- 
nally taken up at a later perioil 
and the whole of onr energy at 
this time .shonld Iw dlreeted 
toward the bnilding of the cel- 
lar walls, ^yready the timbers 
for the frame are being deliv- 
ered and the contractor for the 
carpenter work is filled with 
forebodings lest he have no 
wall to put his sill on when the 
first floor is framed. We di- ng 15 rm- wpil 

rect the mason to build the 

cellar walls with all the speed that he can, "con.sistent with good 
workmanship", and set ourselves the task of following him iip sharply 
to .see that this is done. Tlic greater part of the stone for the cellar 
walls has been carte*] onto the lot and we shall do welt to look it over 
with the mason, pointing out to him that ma;iy of the Imulder .stones 
are too roimd and should he split before being u,sed, while some of 
the more slaty stones, which appear to have been recently blasted, may 
have cracks in them which will allow the water to soak in. This may 
l>e detected! by striking the stone-s with a hammer to judge of their 
soundness by the clearness of their ringing. The stones, njjon the 
whole, are a good looking lo», and it will remain only to see that the 
walls are properly built. 
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In the first place the walls must he hiiilt entirely free from the 
hank so that they are seir-sup|)ortin«^ (tiy* 1»^)> heside:^ giving an 
o|)[M)i'tunity of eenienting the wall on the outside as ealk*d for. This 
is a thing generally negltvttMl, and yet is nuicli nion* ini]K)rtant than 
that the inside of the wall should be smooth and handsome. The 
ordinary careless way of huilding the cellar wall of a countrj' house, 
is to lay the wall up to the top of the ground without monar, of stones 
of varj'ing thickness, l)n)ught to a face on the cellar side, and with 
the *' tails'' of the stone in irregular projection on the outside, some 

partly resting against the bank and 
t)thers barely filling out to the required 
thickness, and the whole smoothed 
over on the inside by a thin smearing 
of mortar. (Fig. 14.) This is a meth- 
od which shoukl be avoided for many 
re*asons. In the first place a wall of 
this kind is little or no protection against 
water, for the uneven projections on 
the external face serve to catch the 
w ater which runs down on the outside 
and to lead it into the inner face, where 
the thin pointing of mortar is very little 
protection. Then, too, any movement 
as of frost in the ground, tends to over- 
throw the wall by reason of the long 
stones which tail into the ground, and 
often bear upon the soil In such a wfiy that any settlement or heaving 
of the soil will open crat ks, and cause the wall to bulge inward as is 
often seen in country cellars. In reality it is more important that the 
outside face of the wall should l)e smooth and imper\^ious than the 
inside face. Satisfied that the stones which are being delivered are 
suitable for our wall we shall need to give our attention mainly to the 
construction, to the mortar and bonding, to the solidity, and later to the 
pointing. The specifications say that the stones shall be laid in "half . 
cement '' mortar. This we interpret to mean cfjual parts of cement and 
lime, and not half as much cement as lime, as some contractors have 
been known to claim. In slaking the lime for mortar it is important 
tiiat the water, in the proportion of one and one-half barrels to oii 
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Iwirri'l of iituc, slioulil l>e atklcJ in as larj^' <|iiaiititii-M as is practi- 
rai)!)-, an Oie putting on of wafer by biicketfuls with liinp taki-ii for 
stirring K-twTen, trmh to i-hill the hme which is nirendy lieg'rnunj* to 
heat. After slaking, the lime must stand as long as pos,sil.ie iK-fore 
mixing with siuid, ami the ceiiK'nt Nhmtid not he acidcd laiiti rt?(|u!red 
for uae, as it will ?et in a few honrs. This mortar Is fo l-e mixed in 
file proportio'i of one part of cement to one part of lime and eifjht 
parts of sand, and must l)e tlio roughly mixed, as will lie shown hy 
the evenness of color and smoothness. To he of good cjitality, the 
lime should be free from einders and clinkers, in hanJ tumps with 
little dtist. If should slake actively and 
entipoly, making a fine soft paste with 
no residue or "core". Lime should 
always be .slaked in a pen built of 
IwianJs and never on the ground or in 
a hollow in the sand. A pen about 
four feet by sex-en, and ten inches deep 
is large enough to mix a cask at a time. 

Some kinds of lime, when slaked, 
leave a residue of stones and gravel 
and when thb is the case instead of 
the mortar being mixed in the .same 
Imx in which the lime slaked, the mix- 
ture is thinned with water ami is nm 
through a fine seive into another i>nx in 
which the mortar is mixed. If Rock- 
land lime is used as is .specified in our *"'"• "■ ^"'"' ^''"■'"' "'"" 
case, this will not be neces-sar^'. 

Sand. The sand used, should be .sharp anri free from dirt, loam 
or other impuritie.s. To obtain this, it is generally necessary to 
.screen the sand. For our purpo.se a rather coarse sand will make 
the strongest mortar. Tlie suml must l)e carefully inspected and in 
ca.'W of any doubt should be te.ste<i for purity. One test is by putting 
a handful into a dish of water, when any dirt or impurities will at 
once rise to the top as the sand sinks. Another test is to squeeze a 
handful of wet .sand, and, upon opening the hand, if the sand retains 
its shape and soils the hand, it probably contains loam or clay and 
' filiould be rejected. If it falls down loosely without staining it is 
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I»n,l«l,Iy Hi-an anil ",«„1. The „rts..,.«. . r ,• , 

l.v .i..>«n.,,„|„„.s |„,i|.U.rs. • "' " '' ^••"♦""u-s s.. uscnJ 

Cement, 'nim- an- inanv liramls of I{.i«a....i..i 
.•s .he kh... ,.an«, fo, a.„, the. a. .> w 1^ ta^r"' f"^ 
F;"rp...ses i. is „„Iv „«..san- to .see that the ca.sk.", ^a Z T "*'v 
«»- s,^ifie.l h™„.,. a„.I that the cment i.s f^sh an d^a. " T"' 
«n.stv fn,m ,Ks..ri.,„g moLstu,^. lT,e darker c-olor^^ a.^ T'"' 
.he W .uahties. In ™. of an, doubt, a .siJipMe:/: t^'f 
two cakes of aJwut a handful each mixeti with a little water and Tu 
one to .set in the air, while the other is put to set in water iTZ 
crnient <lries in the air with a light c-olor and fiw from crack.s, and 

sets under water with a 
ilarker color and without 
cracks, it is of a good qual- 
ity; but if either cake cracks 
or becomes fwi.sted and bul^ 
biy it shows a quality of 
cement which is inferior.'and 
should be rejected. Cement 
must l)e kept in a drj- place 
as a little moisture will cause 
it to set and it will soon l)e- 
come worthless. 

Cellar Wall. Upon our 
ne.\t visit, we find that the 
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iic.\i viaii, we nna that the 

trenches all an)und the cellar have been filled and a portion of wall laid 

starting from the comer and nintn'ngsome ten feet in either direction. 

Our first care is to examine the lines by which the work is being laid up. 

W'v note that each line is tie<l to its proper notch on the batter boards 

and that the men are working to plumb lines hanging at intervals 

from flu' long lines (See Fig. 7), u.sing the stones about as they oome 

to hand, the only preparation being to square the too irregular ones, 

to make a fa<"e on them bv the use of the stone hammer. We catt> - 

turn the mason to level off the wall about every two feet (Fig. 15) ""^ 

to k*H»f) the horizontal joints as' near to a level as pos8iUe» 

call his attention to the clause in the ^ 

fK)n(l stone in every ten square feet of w» 
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tlic wall alrrwly built to sec if this has Ihtii Wontv In a wall such as 
wo refniirc, that is, with i»nK'ticaIlj' two faces, thort-is i)ftcii a femiriiry 
tu Iniilil the two faces with long narrow stones and fill in liotwccn 
with small stones which are put In nearly drj' with a little mortar on 
top to show well. Such a wall has an appearance of strength on the 
faces, but under s heavy load may fail from lacking of bonding. To 
detect this defect in n wall already biiilt, anil l)efore the mortar has 
set, a verj' useful instrument is a steel rod about [^^-inch in diameter 
and four feet long. This will show at once, by beinf^ thrust down 
into the center of the wall, whether the stones arc laid to overlap 
each other or not, and also if the stones in the center are well l)e<lde<i 
or not, as they will rock and jar when struck with the rod if not 




bedded thoroughly, Xo stone should be set with a depth from the 
faee of les.s than six inches, and all stones should Ik' laid so that their 
split surface is horizontal and breaking joints in the leugtJi of the 
wall, as well as through and through, and all angles sliould l)e bonded 
alternately, using the largest stones for the comers. (Fig. Ifi.) 

The comer which luis been built, we find to !>e well Ininded, as 
the first comer of any wall is apt to be when stones arc plenty and 
near at hand (it is the last comer of a cellar wall which will need the 
shaqwst watching), but alxjut six feet from the comer wc discover a 
hne of vertical joints which runs irregularly but continuously, through 
fonr or five courses. (A, Fig. 17.) We call the man who is working 
Hi»on this part of the wall, and point out the defect to him with in- 
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stnictioris to take down the wall until lie can lK)n(l over the second 
(•onrst\ and we raution the foreman to wateh sharply against this sort 
of eoiistrnction. Another had |)ra<'tiee which some masons eneourage, 
is that of filling the spaces hetwt^Mi the larger stones with chips or 
pebbles, put in drj', and then smeared over with mortar which is 
more or less carefully workcnl in.to the seams. This kind of work 
will he easilv detec^ted bv use of the steel rod, which we can feel mov- 
ing the stones if j)oorly Ixnldecl. The right way is to settle each stone, 
no matter how small, into a bed of mortar either by rubbing with the 
fingers or by tapping with the trowel or hammer. In hea\y work 
all large stones should be set with a derrick, as in rolling the stones 
up to their places on planks set up against the freshly laid wall, there 
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Fig. 17. Slraij^ht Joint in Wall. 



is not only danger of slioving the wall out of pluml), but the bed of 
chips and mortar which has been prepared is sure to be torn up, and 
there is no certainty that the stones are properly l>edded. Satisfied 
with the work which has been donv so far, we give ortlers that the 
filling in against walls be done with coarse gravel or broken stone well 
puddled with water or settled by ramming. 

Underpinning. The next visit finds the cellar wall completed 
up to grade and the excavation filled in to the natural level of the 
ground. Wiile we have no reason to suspect that our instructions 
have not l)een followed in regard to facing the wall on l)oth sides, 
we nevertheless have recourse to the steel rod. Thrusting it down 
alongside the widl at inter\'als we do not find any projecting stones. 
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aiid as the <ligging away of the filKng in several phiees shows that the 
wall is projKTly cemented on the outside wc feel reasonably sure that 
the wall is built according to contract, and proceed to a consideration 
of the underpinning, the j>ortion of the cellar wall above ground, 
which being visible, must be considered from the point of appearance 
as well as strength. A variety of materials may l>e used for under- 
pinning. Ivong pieces of granite or freestone in one or more courses 
are often used, sometimes an eight-inch brick wall is built upon the 
stone of cellar and often the cellar wall is continued up to sill of the 
same character as below ground, except that instead of being careful 
to fill the face joints, they are left without mortar for about three 
quarters of an inch in depth from surface, to be filled later with 
Portland cement mortar, colored to taste, and rubbed with a tool 
made for the purpose to give either concave, V-shaped, or raised joint. 
It is important to see that the underpinning is carried up to the 
sill the full thickness of the w^all, leaving out spaces for girders, witli 
the top carefully levelled off at the bottom of the sill. 

FRAMING, 

While the walls are l>eing built the carpenters have been at work 
framing the house and are now ready to lay the sills and put on the 
first floor beams. The prepara- 
tion of the sill consists in halv- 
ing and pinning together at the 
comers (Fig. 18), mortising for 
the door and window studs, and 
notching out for each floor joist 
al)out two inches down into the 
top of the sill. The sill should 
l>e well painted on the under side 
as a protection against moisture 
from the wall, but unpainted 
elsewhere to allow of drying 
out, and should l>e set in a thick bed of mortar, 
back two inches from the face of the wall, wc shall have a chance to 
point up with mortar along the outside edge to be sure that there is 
no chance for cold air to get into the floors at this point. 




Fig. 18. Corner of SilL 



As our sill is to set 
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ariiitioii hi tlic .size of the sill, six liv si\ 

Ix'iii;: tlic itiDrc'comnKiii size. Six l>_v r'ljiht is culled for in ntir ruse 

aiiti III .soiiic cases the sill is tiiaile six l>y the lii-jilh nf the joist. Where 

lai^T sizes of timlter are easily oliluiiiulile, this iiiethtKl is to be ooin- 

nieii<le<). In the first )ilac-e the gn-a(er depth of liniber will span ail 

openiiifis that, are likely to oec-ur m the cellar nail, again, the etjiiai 

depth of the>Mill and joists leaves no space connecting the cellar with 

the vertical wooden wall and prevents circulation of fire or vemiin 

without recourse to brick filtinj;. (Fig, 19.) The sill may be Indted 

to the wall, but ihis'is not usual except For light framing in exposed 

situations, .\fter the sills are set, the 

next timlxTs to l>e put on will be the 

girders which support the inner ends of 

the floor Warns. Tliese are usually 

fi ^ 10 inches or S X 10 inches for the 

fl^wrs of a wooden house; in our case 

■S > 10 inches, and they arc generally 

sotuniler the Ix'aring partitions of the 

house, and snpporte<l by brick piers 

iir iron columns in the cellar. These 

piers or cohtnnis are generally iiot set 

until after the heavy floor l>eams have 

I>een put on as they would be liable to 

l»e knocke<l over in handling the heavy 

timl?ers, so the.se timbers are iisuallv 

supported by shores until the piers are 

built. 

The piers of the height of an onlinarj' house wllar sliould l>e 

12 X 12inches, spaced, iicconling to the size of the girders, from .seven 

to nine feet apart. 

In their vertical i>ositioii, the ginlers may be set flush with the 
floor timl)ers, in wliich ca.se each joist is framed into the girder, or 
they may Ih- dropjx-d to allow the joists t<i rest on .top, usually notched 
an inch on to die girder. (Fig. 20.) 'I'he advantages of the flush 
framing an- that the .shrinkage of wood at each end of the joists ix 
equalized, that circulation of fire by means of the interinr partitions is 
prevented, ami that the ginler does not take hea<i room out of the cel- 
lar. The advantages of the dropped girder are that the full strength 
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of the girder is available and that it is possible to nui hot air a«d other 
pipes up in the partitions witliout cutting the girder. If flush girders 
are used (he position of mortises, as well as the position of the mor- 
tises in the sil! should be fxamined by the su[)eriiitendent to see that 




Fliutli illrflf r. 



Dropped O Irder, 

khe openings framed for chimneys, stairways, etc., are correctly laid 
out according to the framing plans. Obvious errors will, of course, 
be easily detected but it will save much annoyance later if every 
mortise is verified before the floor is put on. When this is done the 
floor timbers may be set. Tliese are usually two inches in breadth 
and in our case arc ten inches deep. I'pon these joists is invariably 
laid, in the East, a rongh floor of J-inch l>oards either of spruce or 
hemlock upon which the 
workmen can move to carry 
nut all sui>scquent opera- 
tions. It hoslieen the cus- 
tom in the West to omit 
tliis under floor, but the 
saving is very slight and the 
lieneflts of the double floor 
are many- In the first place 
the inuler floor .stiffens the 
building percepdbiy, is of 
great convi'uience to ihe 
workmen, and allows the laying of the upper floor to lie put off 
until the vciy lost thing. This is an important consideration in 
these days of bare floors and has led to die adoption of the nnigli 
nniler flwir generally. It is a gixwl plan to lay this floor iliagonally 
witit the joists as It greatly stiffens the bnirding and gives a ruon- 
even surface upon which to lay the upi>er floor. 




Fig. 31. BrlilBlini 
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Bridginf. \= -^M}^ a^- tht- n^iigh floor islaitl, ami before this, 
if ih.t U^ni- art- lu (■: liiiil <)iu^>nally, ihc floor iK-atiis iDust be 
Itrii;?^!. '-r iriv-v-ol. as it U K)meiin)e.- rallnl. ITiis t-onsists ili ciittinK 
in ■lia;?.:iallv I^tw^^n ihc juisi*, sirips of wood whwli are nailetl 
:*tiiivlv iMp iii»\ Inmom ami c-ms-j cath other between each timl>er. 
Y\^. 21. Siiut- (-aq>eiiler> n-axm ihat a piei-e of plank cut in ver- 
tically Ijetwt^ii the jt.i-f^ will st-ne ilie same piir]>osf, bii( this is not 
■ill. If tht- tloitr i< laiil st[uare across the joists, the usual way is 
to lake lip a Imanl aU<Q^ where the bridging will come. The super- 
intendent should look out that the 
bridging is well fitted" luid thor- 
oughly naiktl, and continuous from 
side to side. 

Exterior Framing. Next iit 
onler will come the raising of the 
exterior vertical fntnie, and in this 
relation we will have had a choice 
of two principles. Tlie first and 
more common method is calle<l 
the "full frame" or "braced 
frame ' ' and consists first, of erecting 
ut the angles of the building, pcxsts 
4 or 4 >' 8. Between these 
uprights, at the level of the floors, 
i «,](_]_ rgrs 'irc nui horizontal "girts" which 

£— — I2bu re<-eivc the joists of the second floor 

Fig. es. Brac^ ^^1^^, jij,,^ ^^.,j;^.1j ^^ {nia^ the door 

and window studs, and at the top of the wall a plate is set in a 
similar fashiim. The angles made by these timbers with the posts, 
are bractti l>y diiipmal jiieces framed or spikeil to the horizontal 
timlMT and [nvst. (Fig. 22.\ 

In till' ulher mctluHl of exterior framing, called "ImiIIoou fram- 
iru'." die girts aiv oiuitti-il and the studs run from sill to plate. The 
usual wav of funning the plal"' in this construction is to spike on the 
t()p iif the stuiis :i L' l-inili piitc. ami on top of thisanother 2 X 
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so that the top of the board will be an inch above the bottom of the 
floor joists. (Fig. 23.) This board is called a ledger-lx)ard and is 
one of the weak points of balloon framing, not in the weight carrying 
sense, but in case of fire, as it does not prevent the spread of the fire 
as would a solid girt, being more easily consumed and doubtless 
would let the floor fall. The floor joists should be notched over 
this ledger-board, which should be kept back a little from the inside 
face of the studs to allow space for the mortar to clinch. Another 
weak point is the omission of braces, which if used can only be short 
ones at the top and bottom, and are usually omitted in this kind of 
frame. A substitute for braces sometimes used, is a stout strip 
usually one inch by three inches cut diag- 
onally into the outside of the studs and 
spiked to each. This makes a very strong 
brace but weakens the studding. The fact 
that the studs of a balloon frame run from 
top to bottom, requires that the windows 
should be as nearly as possible over each 
other so that one set of window studs will 
serve for both upper and lower windows. 
The erection of the outside frame should 
l>e carefully watched to see that the door 
and window studs, at least, are tenoned head 
and foot, that all the braces are put in and 
properly framed, and that all the joints are 

snug and well pinned, the openings in the proper places, and the fram- 
ing plumb and rigid. Nothing is more annoying than to find, after the 
outside frame is all up, that a window or door has been framed out 
of place, and although the builder may be obliged to rectify the mis- 
take at his own expense, it can only be done by patching somewhere 
and the owner is quite likely to feel that the error might have been 
prevented by the more careful oversight of the architect. As soon 
as the frame is set up, in our case a full frame, which can \ye set up a 
story at a time (the attic joists only l)eing carried on a ledger), the 
outside boarding is put on. Spnice or hemlock is used for this 
mainly, but it must l)e mill-planetl to an even diickness so as to give 
a true surface for the outride covering of chiplxmrds or shingles. 



5TUP 



Fig. 23. Ledger Board. 



(We find that the boarding is specified to be niatrhed and laid diago- 
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nally upon the wall.t and square-edged for the roof. The reason for4 
not matching the roof being that tlie t-rat-ks in the square-edged J 
boarding will allow circulation of air under roof shingles and preserve'! 
them much longer tJiau if matched boarding were used.) 

When the first slorj- studdiuf^; is set and the girts are on, the! 
inside bearinp partitions nuist W set up to give a support for the I 
inner ends of the second floor joists. It will not be necessary to 1 
set up all the studs of these partitions at first, but the partition caps 1 
should Iw run and studs set U]i at three or four-foot intervals and set I 
as nearly as possible in their proper places, to avoid doing tlie work I 
over again. As soon as this is done I 
the second floor joists can be set and I 
bridged and, with the outer walls 
ried up to the plate and anotlier parti- 
tion in the second story set, the attie 
joists may l>e put on and the building 
made ready for the roof. At this ^ 
juncture we arc approached by the 
foreman who holds in his hand a smooth I 
board upon which he has drawn a I 
sketch of tlie attic joists and ledgcr-<i 
lioard which he submits for our opin-T 
ion. We examine his drawings and'J 
find that he has reprcsentetl a leilgeiwV 
board 2 \ 3 uiclies notched into thej 
studs one inch and up into the joists twa J 
inches, making the bottom of this letlger flush with the bottom of thi 
ceiling furring. (Fig. 24.) 

This methon:! he puts fortli as having nearly e<|ual strength of thaj 
1 X G-iueh which is generally uscfl, ami the merit of not presentinj 
so broad a surface behind the lathing at the top of the second steiyS 
whieli destroys in a measure the key of the plaster. We considej 
carefully all of tlie features of this method and admitting that it b^ 
tliesc featun-s to recommend it, we can praise ttic ingenuity of t 
device. If we were to run heavy cornices at the top of r 
story we would U- inclined t" ailopt the 8ket<-h, but ils we shall r 
only a picture moulding in the angle which will Ik- hrljKil rallier thai 
hurt by tlie presence of the wood b.>liiiid the lathing at tliat poiitj 




BUIL0fNG SUPERINTENDENCE 



31 



UU 




we decide in favor of the usual way of putting in the 1 X 6-inch 
ledger, but tell the foreman to notch the studs 1 J inches deep so that 
there will l>e a space between the laths and the ledger for a key to 
the plaster. (See Fig. 2.3.) 

An important matter in canying 
the outside and inside supports from 
boftuin to top is to see that the amount 
of shrinkable timber is as nearly a.s 
possible the same in both outside and 
inside walls. For this reason the com- 
mon practice of setting the partition 
studs upon a horizontal piece laid on 
the under floor should be avoided. 
(Fig. 25.) For instance, in our case 
the amount of horizontal wood in the 
outer wall from the rigid miderpinning 
to the bottom of attic joists will be, — 

the sill at six inches, the girt at six ' ~ 

inches and the upper part of the ledger boanl alxjve its nailings 
at two inches, — in all fourteen inches of .shrinkable wixkI, If the 
inside partitions were set on a two-inc!i .sole nesting on the under 
floor in each storj-, there would 
!••[ be in the inside wall, from the 

. g||ta rigid piers in the cellar to the 

1 Oi <**1 under side of the attic joists,-- 

'^11 the girder at ten inches, the two 

tiers of floor l>eams with im<icr 
floors at eleven inches each, and 
two soles and two caps at two 
inches each, — making in all forty 
inches of wood, the shrinkage of 
which wouht amount to an inch 
and a half or more a.s against a 
protxible half-inch on the outside 
walls. The result, when the 
house has liecomc completely 
dry, woald be that the inner end of the floor beams wonid be an inch 
or more lower thau the outer end, enough to crack the plastering, 
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that they are made solid for lathing (Fig. 28), and that provision 
is made for running pipes, etc. If any of tlie unsupportetl partitions 
running parallel with the joists are found to have a considerable 
span, so that there is danger of t(X) much sagging, the difficulty may 
l)e overcome by trussing the partition at a small cost and if l)y any 
means such a partition is used to support floors or other partitions 
over, this should be done in anv case. The studs at the sides of all 
openings are to be doubled, and all oj)enings of more than three feet 
are to l)e trussed. The head of all openings should be double, with 
the lower piece an inch from the upper so that if there is any sagging 
of the upper or weight-bearing piece it will not affect the lower one 
to which the finish is nailed. All the partitions should be bridged, 
and all sliding door jwckets sheathed with end joints secured, so that 
there will be no possibility of a board starting off. The lining of 
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FiK- 2i*. Corners. 

sliding door j)ockets should be set upon heavy sheathing paper in 
such a way as to prevent air drafts from the cellar which are a source 
of great annoyance. 

MASON WORK. 

Chimneys. While these matters are being followed out by the 
carpenter, the mason will have starte<l the chimneys, as the roof can- 
not be finished until the chimneys are topped out. The bricks w^hich 
are furnished should be carefully inspected and any that are soft, or 
easily broken by striking together, should be ordered off the grounds 
at once. The s[)ecifications call for good hard bricks. If the con- 
tractor is honest he will have ordered suitable bricks, and if they are 
rejected the loss will Ik? the dealer \s and not his. Next in im[x>rtance 
to the qi'iality of the brick is the sin(M)thiiess of the inside of the 
flues, this is best obtained in unlined flues by cleaning off, with the 
trowel, the mortar which scjueezes out of each joint as the bricks are 
laid. In some localities it is customary to plaster the inside of the 



BUILDING SUPERINTENDENCE 



33 



puRuri 



inches to two or three feet, twenty inches l)eing the most usual. 

For any r(K)f of less than 30-foot span with the plate securely 
tie<l, no interior supjx)rts will l^e needed, and alx>ve this span, purlins 
should Ix* used. Tlie size of rafters not over 12 feet long should l)e 
2 >: G inches, from 12 feet to 18 feet 2X7 inches and 2 X 8 inches, 
and over that length 2 X 10 inches. On the whole it will be cheaper 
to reduce the length to 10 or 12 feet by means of purlins. An exam- 
ination of the framing plans shows that our rafters are about fifteen 
feet long and two by seven inches in size, set twenty inches on centers. 
The roof is a hip rtwf, that is, a roof which draws in from all sides, 
which is the strongest 
kind of roof, so that we 
shall not have to pro- 
vide any special sup- 
ports, and shall only 
have to set* that the 
proper pitch is given 
according to plans, 
that the vallevs are 
properly put in and are 
extended to the ridge or 
to the hips, and that the 
openings are of the 
right size and in .the 
right positions. All 
portions of the roof must be well spiked together, the ri(lg(\s per- 
fectly straight and level and in the center, and the rafters all set 
exactlv to a line 

Partitions. With the covering in of the building we may turn 
to the completion of the inside partitions, and these must be ciirefully 
followed to see that the studs are straight and j)lunil). Oooked 
studding may be straightened by cutting with a saw on tlic concave 
side and then wedging the (nit apart. All studs wliich bear an cxtni 
weight, as at the sides of large oi)enings, shouKI be exainincMJ to see 
that they have a sufficient suj)port on the partition under and do 
not come In^tween the studs^ in which cas(» a block sluMild be cut in 
under the partition cap, and tlic same should be <lonc wlicrc licavv 
ttmlK^rs bear between stu<ls. All corners must be exannned to sec 
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are jjjrnorally hnilt entirely fre<» an<l are schmirmI to the frame by strajv 
iroii ties, wliieh will Im»ii(I en<)n«rli to adjust themselves to any settle- 
ment, either of the ehinmev or the frame. In the ease of cnitside 
chinmeys where prot(H*tion fmm the weather becomes necessary, this 
natural movement between the ehinmev and the house must be 
recogniztMl, and the chimney should l)e constructed with a projec- 
tion of brick in line with the frame so that the Iwanling may run over 
and brt»ak the joint. (A, Fig. 20.) Where the top of a small chim- 
ney stands clear alH)ve the house for more than ten or twelve feet, it 
should be staveil to the roof with inm roils. Two rods should be use<L 

«r ' 

spread as far apart fis j)ossible at the point of junction wnth the roof, 
to give a measure of lateral support to the chimney. I^ad for counter 
flashing is to lx» furnishcMl by the carpenter, for the mason to build 
into the joints of the chimney al>ove the roof l>oanIing, and care must 
be taken to see that the pieces are of good size <and are carefully 
cemente<l into the brickwork at least six inches al>ove the roof, and 
ready to be turned down over the flashings which the carpenter will 
build in with the shingles. Behind the chimney, the flashings must 
be built in to a height that will allow proper room for building a 
cricket, to turn the water to either side. The stone caps for the tops 
of the chimnevs will have arrived, and these should be carefully 
measured on the ground, to be sure that they are of the right size and 
that the holes for the flues are large enough, and of the right shape 
and in the proper position. For large chimneys with thick walls, it 
may be necessary to make the stone cap in pieces and when this is 
done, the stones must be carefully tied together with galvanized iron 
or composition clamps. The excessive projection of bricks to form 
the chimney top is a thing to be avoided, one-half to three-quarters 
of an inch to each course being fill that should ever Ix; allowed. In 
determining the j>n>jection of the top, it nnist always Ix* rememl>ered 
that the projecti(m at the corners will a|)pear greater than the natural 
projection of the courses, and there will be more danger of finding the 
completed toj) too large than Uh) small. Proj(^*tions from the shaft 
of the chimney must be projectetl on top by a weathering of Portland 
cement, and when* an outside chimney is reduced in size the weather- 
ings should 1h* of stone. 

Back Plaster. With the topping out of the chimneys the 
mason, who in suburban work is quite likely to be the plasterer as 
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well, should tuni his attention to the bark pL'ustering if tluTe is to be 
any. This is done in several ways, a eonnnon rneth(Ml luMng to nail 
strips to the sides of the studs and to lath ui>on these, plastering the 
whole surface l)etwt*en the studs with a rough coat of plaster. 
(Fig. 30 a.) 

Care must be taken to bring the mortar \vell out on the studs 
and even then, when the studs shrink, there may be a contiiuious 
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Back Plastering 



Fig. 306. 



crack along the side of the stud from top to bottom. This, if it o(!Curs, 
will defeat the whole purpose of the back-plastering and is so likely 
to occur that other means are often taken to obtain a better result. 
One of the best methods is to lath the house on the studding and plas- 
ter a rough coat and then fur off with J-inch strips and lath and 
plaster again for the finished work. (Fig. 30 6.) 

Fire Stops. In c^onnection with the back plastering, may be 
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Fig. 31. nrlfk Filling. 



done the fire-stopping of plaster or bricks, the principal points being 
to build up on the undeq)inning behind the sill to the underside of 
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flcHir with Imck, not only to prt'vnit tiie spn-ail of fir 
rills fmiii (roiiiji front (he cclljir up into tin 



Imt to prevent 
s(» all over tlie 




house. On llu' top of ^nlers tlie SHini; tiling Mliixild Ih' ()one, and if 
tliey support partitions, the brick 
work shouhl be carried up between 
the studs for a distance of three 
(•oiirses or more alxtve tlie floor. 
(Fig. 31.) By repeating this upon 
each partition cap and upon tlie 
girts of the outside frame, tlie whole 
house will be cut up into compart- 
ments and the circulation of fire and 
'\ ilDI Mil // ^ vermin materially checke<l. In the 

^ in i(* III case of a balloon frame where no 

UV uor iltil girt occurs, it is customarj' to run th.e 

floor Ixtards out lictwecn the studs 
and to build up on these with the 
r .h. ^ .. ,^Y^|u.,.. pr.,.K,.u, . , i^ricks. A further precaution and a 
valuable one is to lay a few courses 

of hrirks uixm the bridging of [mrtitions; this will cause any fire 

which may Ik* started Ih'Iow, to break out into the room, where it 

will Ih" discovereii In-fore it is likely to reach the story above. Tlie 

.spaces between stair stringers and 

annind i 

tei'twl by 

Furring a 

the nwf is Oil and iKiardcil, thegutti-rs ,. J 

will be put on and the riHif shingling ' ' 

begun. The position of the gutters 

must Ih- carefully notti! to Ik- sure tluit 

the (ilge is on a line with the nK)f 

lioanling, otherwise the gable finish 

will nut workout right. The position 

of ihe conductors should W deter- 
mined, an<i the gutters wl with a ^1^-■ ^ "Jl'.f^J^.'jJ,"'^^"* "' 

slight fall toward them, and holes ft)r 

the leail goo,se-ne<-ks should l>e bi>re.l. in onler that no water shall 

stand in tlic j;utters. With the ctimpletiou of the gutters the shin- 



s between stair stringers and ^ 

d chimneys should also lx> pro- ( " 

by fire stops of brick or plaster. i ■ 

-urring and Finish. ,\s .■«kjii as yj ■ 
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giing or slating uf the roof ran be commencCTl, and before tlie roof 
is completed the furring of the inside will be taken up. 

Furrine. lieyorid the sotting of minor partitions which were 
not needed for the support of floor Wanis, t!ie principal work of 
interior framing will be the furring of chimney breasts, and the form- 
ing of l>eams and arches. The position and sine of all doors must 
Im- carefully verified, especial care Ijcing taken to allow the proper 
width for door casings where doors come close to the comer of any 
room, ^Tien the studs of all interior partitions are set up they must 
Iw bridged. This is often done by cutting in horizontal pieces be- 
tween the studs (Fig. 32); but a better way is to cut in the pieces 
diagonally (Fig- 33). The chimneys must be enclosed by vertical 
studs, usually 2 X 3-inch or 2 X 4-inch, set flatwise and at least an 




inch away from the brick (Fig, 34), with an ample opening left for 
fireplaces, well trussed. All door openings must also have a truss 
over them, and any partitions which have no ade<|uate support beneath 
them should be trussed if the arrangement of doors will by any means 
allow it. 

The ceilings will be cross-furred with | X 3-inch strips, commonly 
railed "strapping". These strips .should be carefully levelled and 
straightened, as upon their evenness depenfls the smoothness of the 
ceiling, and above all it is necessary that the strips are well nailed to 
every joist. Grounds are next set and angle beads for lathing, but 
liefore any laths can be laid there are a number of things to be con- 
sidered. 

Furnace Pipes. In the first place, all hot air pipes which are 
not intended to be exposed must lie put in position. If a hot air 
system has been selected the position of the |ii[>ca and registers will 
have been marked on the plans, but it frequently happens that in 
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thv oxorufion, changes will suggest theiriselves or will 1h* required 
i)y unforcset^ii cirniinstaiKT.s, so that the suju'rintfiident shouhl make 
a [HTsonal study of the pipin*: at the huihlin^'. Where it is jx)ssil)le 
to arraii<^e it, th(» pijws sliould he run tliron^h closets, exfM)sed to 
view, hut this cannot always he done, and it often happens that the 
chimney hreasts and sometimes the partitions nmst contain hot air 
pipes. The l)est and safest way to do this is to make tlie pi}>es double 
with at least a half-inch air s|)ace between the outer and inner pipes. 
This is expensive and is not <^eneraHy done, but instead the woodwork 
which comes close to the pijx* is' lined with bright tin, and hea^'J' wire 
lathing is used in front of the pipes instead of wood laths, ^^^lere 
the pipes are carried through the partition or woodwork a sleeve of 
bright tin half an inch larger than the pipes all around should be 
provided as a safeguard against over-heating of the pipes. 

Plumbing: and Qas Pipes, Although it is customary now to 
run the plumbing pipes outside of the plaster, there will be some 
ventilation pipes that will need to be provided for at this time. All 
of the encloseil gas piping must be done before lathing. From the 
fact that the gas piping must be carried in almost every case to the 
center of the ceilings, there is need of careful watching lest the cutting 
by careless workmen shall weaken the joists. The specifications 
distinctly state that no floor beams shall be cut into, more than two 
feet away from their bearing, l)ut as this means that all outlets in the 
center of ceilings must l^e reached by branch pipes between the joists, 
entailing more piping and lal>or for the gas fitter, there is a great 
temptation to disregard instructions, and to cut the joists for a straight 
nm fn)m center to center of rooms. Only constant watching will 
prt»vent this being done. Care must l)e taken that the pipes are run 
with a continuous (ln)p toward the meter, to allow the liquid, which 
will always be condensed from the gas, to run off; and for the same 
Reason, wall outlets must be piped up from below and ceiling drops 
should be taken out of the side or top of the pipes. The position of 
all outlets must be verified, especially those which are centered in the 
rooms, and they must be set at right angles to walls and ceilings. 
This can be verified by screwing on to each outlet, as soon as set, a 
piece of pipe a foot or more in length and testing with a steel square. 
Xo *'gas fitters'* or other cement should be allowed, but all pipes 
should l>e put together with red lead. The outlets to receive fixtures 
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should l)C strongly secured to prevent sprin;jiiijj or inoveinent tii the 
plastered work. 

Testing. When the pipintj is all in plare th<' outlets arc to W 
rapped and the whole system tested for leaks, and accepted by the 
loeal gas company. This test consists, briefly, in attaching to one 
of the outlets a mercury gauge, and then filling the pipes with air 
under pressure till the mercury in the gauge stands to the required 
height to insure tightness, which is usually six to twelve inches. The 
apparatus is then left to stand for ten or fifteen miruitcs, and if the 
mercurj' still holds the same level it is safe to say that the pipes are 
tight. I*aks may usually be detected bj the sound of the escaping 
air, but often ether is put into a cup attached to the pump and forced 
in with the air, so that leaks, especially in concealed parts of the pip- 
ing, may be detected by the oilor 
of the ether. Suspicion of a leak 
in pipe or fittings may be verified 
by brushing strong soap-water 
over the place, when a bubble 
will be blown by the escaping ^ 
air. Small pin holes in the pipe 
or couplings may be tamped, and 
if thus rendered tight will remain 
so, but pipes showing a split or 
large hole must be replaced. 

Electric Wiring:. Ml coun- 
try houses, imless in very re- 
mote situations where there are 
no chances of an electric current 
ever being obtained, should l>e 
wire<l for electric lights. The 
usual method is the knob and 

tul>e system, where the wires, of copper heavily insulated, are run 
between beams and studs on porcelain knobs, and in short porce- 
lain tubes where passing through timbers. (Fig. ;tr>.) Although the 
insurance exchanges, employ inspectors ami re(|uire that everj- job 
of wiring shall be reported to them and iiis[x'cte<l by their men, it 
will be well for the superintendent to careftdly watch this constnic- 
tion to see that all wires are thoroughly insulated and at lea.st 3 inches 
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apart to avoid any chance of i*ontact, that they are not allowed to 
sa^, and that the joints are j)n)perly protecte<I by a free use of insu- 
latin«jj tape. Ujkmi brick or stone walls, and in all places where 
there is danger of injury, wires should he run in conduits or pipes. 
In this case the angles and l)ends of the conduits must be made in 
easy cur\'es so that the wires may be easily "drawn in". All wiring 
should be tested when installeil and again at completion of the build- 
ing, to insure against any mechanical injur}'. For electric bells, it 
is usual to run an insulated wire secured to the studs by staples, and 
care must \ye taken to see that bells as well as light outlets are placed 
in convenient places. If the bells are to be operated mechanically 
the wires should be run in zinc tubes, but as such wires stretch and 
break in time, the electric wires are generally preferred. 

OUTSIDE FINISH. 

Before the building is ready for the plasterer, the outside and the 
roof must be made tight. We have seen that the gutters are set and 
primed or oileil to protect them against water; and above the gutter, 
and rebated or tongued into the back, is set the "shingle facia", a 

vertical board varying in width accord- 
ing to size of gutter and pitch of roof. 
This facia is usually l>evelled off on top 
V ^^ujv to receive the butts of the first course 

>v ^%k ^^^ shingles. (Fig. 36.) 

Naaa ^m^^ Shingles. The shingling of the 

^H ^M roof begins upon the facia with a 

double course projecting a little, and 
from the butts of these shingles are 
measured off the courses of the roof. 
Unless the roof is very steep the courses 
should not exceed four-and-a-half 
inches for the ordinary length of 10 
inches, as cedar and redwood shingles are usually sawn. Cypress 
shingles are found 18 or 20 inches long and are the most durable of 
all shingles, but redwood and cedar, especially cedar, are more com- 
monly used. Regarding durability, cypress shingles have been known 
to have lasted more than a hundred years, redwood shingles from 25 
to 50 years, and cedar shingles from 12 to 20 years. 




Fig. 36. (Uitter. 
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Paper. The question a^ to whether paper shall be put under 
shingles or not, is open to argument. If the shingles are laid without 
being dipped in paint or with the butts dipped only, the presence of 
paper ^\nll cause sweating, and, preventing any circulation of air under 
the shingles, will cause them to decay much sooner than if no paper 
is used; but on the other hand if the attic is plastered there is danger 
of damage from leaks and from fine snow sifting under the shingles. 
In the present case the attic is to be imfinished and we will use no 
paper on the roofs. The ridge of a shingled roof is usually finished 
by means of saddle boards nailed over the tops (Fig. 37), but some- 
times an ornamental cresting is used. Hips are best finished by what 
is called "saddle lx)ard" shingling, in which a course of shingles is 
put over the roof shingles laid at right angles with the hip. There 
is little danger of roofs leaking at the ridges and hips, but the hip 
shingles unless well nailed are liable 
to be blown off. The plane surface 
of the roof, if reasonable care is taken, 
should afford no liability of leaking, but 
dormers, chimneys and valleys are 
sources of great danger. The flashing 
against chimneys and the vertical sides 
of dormers is done by means of pieces 
of tin or zinc about 7 inches square 
bent in the middle, so that one half ^^^- ^' «i<^K« Finish 

will lay in the course of shingles and 

one half turn up against the vertical wall, to be covered by the 
shingles of the wall or by the counter-flashing of the chimney. In 
the Eastern States zinc is generally used for flashings, but in the 
West tin is the common material. In the forming of valleys, two 
methods are followed, that of an "open" or a "close" valley. In 
the former case the shingles are kept apart six or eight inches and the 
valley is made of zinc or tin, often in long strips locked and soldered 
at the joints and running imder the shingles from four to six inches. 
The defect in this method of a continuous piece of metal is that there 
is no chance for the metal to expand and contract in its length, with- 
out danger of straining the joints and even of starting the shingles 
or slates which are laid over it. For this reason the use of separate 
pieces, the length of the shingles or slates and shingled in with each 
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course, is to be preferred. These are bent, and lapped in the same 
way as the sliingles without soldering and are free to expand and 
contract without (hiniage. 

In the case of the *' close'' valley the shingles are laid close to- 
gether at the angle and narrower pieces of zinc or tin are shingled 
into each course. The flashing of roofs is a matter which needs a 
great deal of attention on the part of the superintendent, especially 
to see that wide enough metal is used. Counter-flashings are often 
omitted unless sjHH:'ially mentione<l and should always be built into 
brickwork if possible* If not built in, it must be carefully wedged 
into joints which have been raked out, and jx)inted with cement. 
Everj' part of the flashing of a roof should be examined by the super- 
intendent and it must never be left to the care of the builder or the 
workmen. 

Slating. With slating or tiling grt»ater care is necessary than 
with shingles. Neither slates nor tiles will lay as closely to the roof, 
or to each other, as shingles, and for this reason, the boarding should 
always be matched, and tarred paper always used, as circulation of 
air is no object with slates. The lap of slates should varj' with their 
length, always allowing at least three inches head-cover, that is, each 
slate nuist laj) three inches below the head of the second slate l>elow 
it. Tiles are constructed with a variety of joints and laps, each 
designeil for the needs of the different forms of the tiles. Both slates 
and tiles should hv j)ut on with galvanized nails, which must not be 
driven too hard for fear of cracking and yet hard enough to prevent 
loosening or rattling, and if the cost is not too great, copper should be 
used for all gutters and flashings. It is a good practice to lay the 
first three or four courses of a slate roof above the gutter in elastic 
cement, and also all hips and ridges. 

Window Frames, Following the completion of the roof will 
come the preparation of the side walls to receive their finish, and the 
first thing to be done* is to si*t the window frames. In wooden houses 
the stud will usually make one side of the weight box, and the frame 
will consist only of the "pulley stile" and casing. Sometimes the 
boarding is kept hack from the edge of the studding and the casing 
is set upon tlie studding with a j)iece of finish or a ** back-band", put 
over the joint with tarred paper, or better still, strips of zinc, to keep 
out the water. (Fig. 3N.) In case the frame is set against the usual 
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four-inch studding the outer casing will form one side of the groove 

in which the sash slides, but in the other case there will be room to 

put a stnp five-eighths or three-(|uarters of an inch wide inside of the 

casing, moving the sashes in and 

leaving a space for mosquito 

guards. (Fig. 39.) The top of 

the frame must be flashed with 

lead an<l the bottom of the sill 

grrwved, to receive the top of the 

shingles or clap-boarding, which 

will be begun as soon as the frames 

are set. Pockets of canvas, in 

which the window sill is set, are 

advisable in exposed situations. 

Porch and Piazza. Before the clapboarding or shingles of the 
walls can be completed, the porch and piazza finish must be put up. 
The floors should be framed witli the joists running parallel with 
the house walls so that the boards will nui in and out, and they must 
also pitch away from the house at alxiut the rate of two inches in 
twelve feet. The tops of the piazza joists should Ix; set ai»<iut six 
inches below the main house 
and it is a good j)laii tnl>evcl 
off the tops, leaving only a nar- 
row edge for nailing, so that 
the water, which will nui be- 
tween the joints if the floor is 
open, will find httle surface 
to remain u]x>n. fPif;' 49-> 
Sometimes the joi.st.s and 
ginlers are covered with tarre<i 
paper. The roof of the pia7./a, 
which is covered with tin, will 
need especial attention to ;vc that it is given a ]iro]HT pitch iiml 
that the tin is turned up against tiic hoanling of Ihc house wall at 
least six niches to l)e claplHHiiilcd over. The (|iijdil\ nf the lin 
should W: examined and cari- taken to have it painteil on the tnidi-r 
side before Wing laid, and that the joints arc well h>ckeil jind si)ldi're<I. 
nifxks must t>e set on the tin niof and fliLshcd imd sulilered, to which 
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the haleony posts are to be secured; and where the finish of porch 
or piazza ends against the house, great care must be taken that the 
connection is thoroughly flashed with lead. ' 

Clapboarding and Siding. Clapboarding is done in sections, 
from staging successively lowered as the work progresses. Each 
section is built upward from the staging, its top board being slipped 
under the lowest board of the preceding section, which has been left 
unnailed along the bottom for that purpose. The term ''clapboard," 
in New England, corresponds to "siding," as used elsew^here. Clap- 
boards are all quarter-sawed, being cut from the log by a circular 
saw which cuts always toward the center; they are cut four feet long, 
six inches wide and half an inch thick at the butt. Siding 
is of similar section but a little thicker, and is commonlv 

sawed the same way as boards, in lengths 
of twelve to sixteen feet. Either clap- 
boards or siding make a good wall cov- 
ering, and the best should always Ixi 

Fig. 40. Piazza Joists. ciuarter-sawcd and laid over a good 

quality of sheating paper, which is gen- 
erally put on in horizontal layers, each layer being lapped about 
two inches and breaking joints with the paper and flashings already 
put behind the finished work. 

There are many good brands of paper on the market, with very 
little to choose between, the principal qualities required l)eing tough- 
ness and soundness. A kind of siding called "novelty siding" is 
often used for cheap summer houses. This is nailed directly to the 
studding without any rough boarding, but the omission of the rough 
lx)anling — it should be noted — is always done at a great loss in 
strength and warmth. 

Wall Shingles. If the walls were to l)e shingled, the same care > 
would have to be taken as in shingling the roof, except that the 
shingles on the walls may be exposed five or six inches and they may \ 
be of a cjuality called "clears," in which the exposed lower third is 
free from imperfections. Shingling undoubtedly makes a warmer 
coating tlian clapboards or siding, as there are always three thick- 
nesses of slnngles to one of clapboards; but the choice between 
shingles and clapboards is generally determined by the character of 
the building and the effect desired. 
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wooden laths, will tend to prevent cracks which will occur if wooden 
laths only are used. For exterior plastering galvanized oi painted 
lathing should be used, furred at least seven-eighths of an inch from 
the boarding. 

Plastering. With the completion of the lathing the house will 
be ready for the plasterer. Already the mortar will have been mixed, 
and, piled in large stacks, should have been standing for a week or 
more. The sand and lime having passed the same scrutiny and tests 
which we employed when making the mortar for the mason-work, 
the only thing necessary will be to see that the mortar is well mixed 
and tempered and that hair of the proper amount and quality is 
added at the proper time. 

Mixing. For the best result the lime should be thoroughly 
slaked at least twenty-four hours before adding the hair, which must 
be thoroughly l)eaten up and mixed with the lime paste with a hoe, 
and the necessarj^ amount of sand added. This mixture should 
then be stacked outside of the building as long as possible before 
being used, in our case at least ten days. Wlien ready for applying 
small quantities of this mixture are wet up with water to the proper 
consistency, tempering, this is called. Unless particular care is 
taken the sand and hair will be added as soon as the lime is slaked 
as it is much more convenient to do; but this should not be allowed 
as the lime does not always get wholly slaked and the steam and heat 
of the slaking lime will bum the hair and destroy its strength. 

Another practice which should be avoided, is that of mixing 
the mortar in the basement of the building as the steam and moisture 
will penetrate to all parts of the building at a time when the imme- 
diate application of the plastering gives no opportunity for drjing 
off. In regard to the proportions, about one and one-half bushels 
of hair and three barrels of sand to a cask of lime is a good ratio, Init 
the amount of sand will in ordinary cases be detennined by the judg- 
ment of the mixer, who should be a competent and expcM-icnced man. 

.applying the Mortar. When the mortar is ready for putting 
on the laths, we must see that the first or scratch coat is well trowc^lled 
to push it through the spaces bctw(H»n the laths so as to form a good 
key. In ordinar}' two-coat work this first coat is put on thick enon<:;h 
to come within an eighth of an inch or less of the face of the grounds 
and beads, as the finish or skim coat is merely a thin veneer of lime 
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putty and fine white sand, trowelled and hnisheil to a hard surfHce. 
In three-eoat work, the first coat is put on about one-fjuarter of an 
inch thick and when somewhat hanl it is scratched with dia<;onal 
lines nearlv throudi to the laths. As soon as this coat is drv, the 
second (*oat is appliwl and brought to a plane with all angles and 
corners true and plumb. On large surfaces or important work this 
IS lK\st done by running "screeds*', which are strips of mortar six 
to eight inches wide and three or four feet apart, carefully laid and 
levelled and pluml)ed with corners and angles made true and brought 
to the line of the second coat, which is filled in between these upon 
the scnitch (*oat and bnnight to a line by running straight edges from 
scrtHHl to screech Vynm this second coat is applied the third or 
finishing c*oat, usually either the skim coat as u|K)n two-<'oat work, 
or a **white-i^)at" which is made by mixing plaster of paris and 
marble dust with the lime putty. If a rougher finish is desired, as 
for fn\scoing, a coarse sand in greater quantities may \^e mixed with 
the lime putty and floated with a pine or cork-faced float. By con- 
sulting the sj)ecifications we find that this finish is called for in two- 
c*oat work to he left '* medium nnigh." 

Screens. Before the plastering is l)egun the windows must 
Ik* clased in with screens made of (H)tton cloth tacked upon woixlen 
fnimes, made to fit the window frames. These are not only to protect 
the plastering fn>m fnxv.ing. by which onlinary lime mortar is (x)m- 
pletely niintHl, but alsi^ to prevent unecjual drying of the finisheil 
walls which will oirur near the windows in goo<l bri*ezy weather. 

Exterior Plasterinsr. Tlie plastering of exterior walls is done 
to a large extent in (^inada and the British poswsessions and is used to 
in(*n\i5inp extent in the Ignited States. This is liest done over matcheil 
Unmling by furring off with s«»ven-eighths inch strips and using wire 
or other metal lathing which later events have sho\\ii is l)etter if 
gsilvaniziMl or painti^l. The plastering should l>e three-coat work, 
with oiuMhinl of Portland (rment for all three coats, the last ha\'ing 
the i^iKir^e s;ind or gravel if a nnigh finish is ilesireti. If metal lathing 
IS not ea^ly pnx'unxl a gt^^l n^^ilt i*^ obtained by lathing u[H>n the 
In^anling iliagiMJally in ont^and-4>n<^half inch spaces ami rejx»ating 
the lathinir «liagi>nally in the op|>i>site ilirwtion, all well naile<l and 
sivure. l'\Mn\ xh\^ we may plaster as upon the metal lathing. 
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Concreting. When the last of the plastering has been com- 
pleted the concreting of the cellar should be begun so that it may be 
drying out with the plastering. For this the best cement must be 
used, mixed in the proportion of one shovelful of cement to three of 
sand well mixed, and to this added five shovelfuls of screened peb- 
bles or broken stone, this should be at once spread upon the floor and 
puddled and trowelled to a perfectly level surface, the whole topped, 
when hard enough, with one-half inch of clear Portland cement. 

Fireplaces. \Yhile the plastering and concreting are drying 
out the finished fireplaces are usually built. These are to be of bricks 
and should be built with a splay of 
from six to eight inches to the sides. 
(See Fig. 34.) The back lining is built 
up plumb for about six courses and 
then inclined towanl the front until 
an opening of only about two inches 
is left. (Fig. 42.) If a flat arch or 
level bricks are used for the opening 
there must be prowled a wrought iron 
bar, or better, two bars which must be 
let up into the under side of the bricks 
so as not to be seen. Care must be 
taken to see that fireplaces are set in 
the exact center of chimney breasts and 
rooms, and also that the face of the 
bricks are set in the required position, 
usually flush with the plaster line, al- ^i«- ^- section of Fireplace. 
though this may be varied to allow for differences in the form of 
mantel desired. 

PLUMBING. 

As soon as the plasterers have removed their stagings from the 
house, the plumber can at once complete his piping work. In some 
cases it will have been necessary to run the main soil pipes concealed 
behind the plaster, but it is much better if they can be run in plain 
sight. Extra heavy pipe is called for, to be plain and painted on the 
outside with red lead. These pipes should have been tested for sand 
holes before delivery and being plain any imperfections in the castmg 
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niJiv l)t» rt'adilv sccn.as would not he the case if thev were asphalted 
as usually seen. 'I'he joints of the soil [)ij)e will need especial watch- 
inji: to see that thev are not sli<^lited in any way. All the joints must 
1h» made of oakum, driven in tight, and finished with melted lead 
which will he jKUired around each joint and then caulke<l all around 
after the pijK's are in position. (Fig. 43.) It is never well to com- 
plete the joint^s l>efore securing the pipes in place as the jar of this 
handling may loosen the lead. The pouring in of melte<l lead will 
not secure a tight joint as the lead shrinks away upon cooling and it 
is necessar\' to force it again into contact with the pipe. This is the 
ohject of caulking, and if well done the lead in the joint will show^ 
marks of the iron all around. 

Lead Pipes. Ix*ad pipes will he most easily examined on 
deliver}', when the ends of the coil will he stamped with some figures 

or letters to denote the weight per f(X)t. 
After the pipe has been cut it will he next 
to impossible to tell if it is the right weight 
by appearance. All lead pipe which is not 
new shouhl be rejected, as well as any show- 
ing unequal thickness. The running of lead 
pipes should be carefully watched and boards 
should always be put up, against or u.pon 
which the pipes may be securely fastened. 
I^ad pipes which are run vertically should 
be fastened bv hard metal "tacks*', which 

Mare soldered to the pipe at inter\'als of about 
three feet. Unless this rigid fastening is 
Fig. 4H. Joint of Soli PiiM-. done, the pipes will "craw^l" and droop 

downward bv alternate contraction and 
expansion. Horizontal pijxvs may be secured by bands but should 
have a continuous strip of wood to supjwrt the entire length, or they 
will in time sag down and form a hollow^ place, from which the 
water cannot be drawn when pipes must be emptied. The pipe 
should be made to rest upon the straight support and never be 
allowed to take an upward bend in its level course, as a bend of this 
kind will soon become filled with air and will eventually stop the flow 
of the water unless punctured at the highest point. 
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All the joints in lead pipes should he wijhhI joints jis specified 
and no cnp joints, which are more easily made, hut not so strong, 
should be acceptcih The joining of lead and iron pij)es must he 
made by wiping to the end of the lead pipe a strong brass '* ferrule" 
which can Ix? caulked into the iron pipe. This will need to be looked 
out for as it is a great temptation to many plumbers to putty the lead 
pipe into the socket of the iron pipe. 

Brass Pipes. For the hot water system brass pipes are to be 
used as they are not affected by the alternate wannth and chill of the 
water, which would cause lead pipes to sag l^tween the supports. 
Indeed, if the additional expense is not too great, it will be worth 
while to make all the supply pipes of brass, which can be obtained 
either plain or coated inside with tin. If brass piping is used it must 
l>e put up so that the angles and bends are free to move a little, or 
the expansion and contraction will strain the fittings and produce 
leaks. The effect which the water will have upon the pipes is a 
matter which sliould be considered, but can only be determine<l by 
local examination, and recommendations as to the use of piping must 
be made with reference to the analysis of the local water supply. If 
brass piping is used it should be semi-annealed and specified as 
"iron size", that is, the thickness must correspond to that of iron 
pipe of similar size, as distinguished from so-called *' plumbers 
tu!)ing", the use of which is not to be recommended. 

Iron Piping. If the cost of brass piping proves to be excessive, 
a good quality of iron pipe may be substituted where there is danger 
of corrosion of lead or of its bursting by great pressure. Iron pipe 
may be obtained with a lining of block tin, w-hich forms a pure and 
very satisfactory channel, or a galvanized or zinc coating may Ih» 
used w^hich will be less expensive. The same methods of piping will 
\ye necessary in running iron pipe that we have mentioned in {)iping 
with brass, and l)esides, we must take precaution against condensa- 
tion which will take place upon in)n pipes in warm weather, from 
the fact that iron conducts heat so rapidly. This condensation will 
be so great that it may on occasion trickle down and cause damage 
to paper or decorations. \\Tiere there is this danger, the pipes should 
l>e run in tul>es of zinc which will conduct the water to a safe outlet. 

• 

This precaution should be taken, even in the case of lead or brass 
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piping, wlien costly decorations or papers are liable to injiirv from 
bursting or leaking pipes. 

The fastening and joining of all pipes should be carefully watched 
to see that they are run in straight lines, with free angles, and that 
hot water pipes are separated by a little space from cold water pipes 
so that there will be no transmission of heat from one to the other. 
All pipes must be run so that they will pitch towanl some faucet or 
w^aste cock, which must be provided in convenient places and . in 
sufficient numbers to shut off and drain both hot and cold water 
pipes in any given part of the house, as well as the whole system. 
In New England it is customary to supply the bath boiler from a 
separate tank in the attic, this tank being supplied from the regular 
house service with a ball cock to regulate the supply. The supply 
from the boiler to the various fixtures is made to return again to the 
boiler for circulation, which allows hot w^ater to be drawn at once at 
each fixture. From the highest point of the circulation a small 
"expansion pipe" is run to the tank and turned over the edge to 
dicsharge just above the water line, in order to allow the steam and 
froth from the boiling of the water to escape into the tank. This 
tank should be supplied with an overflow to some convenient fixture. 
Outside of New England the tank is generally omitted and the boiler 
supplied from the house system, but this recjuires a strong boiler, 
usually of galvanized iron and is not so satisfactory as the expansion 
svstem. 

Waste Pipes and Traps. The waste pipe or outlet of everj' 
plumbing fixture must have, as near as possible to the fixture, a trap, 
to prevent foul odors and sewer gas from issuing. The simplest 
form of trap, and in its improved forms one of the best, is the S-trap. 
(Fig. 44.) This consists of a piece of pipe bent into the form of the 
letter S, with a screw in or near the l)ottom to allow of cleaning out. 
The theory of this trap is that some of the water which passes through 
will remain in the trap, as shown in the cut. In actual use, however, 
if enough in volume nms through to completely fill the outlet, the 
falling water will create a vacuum at A, which w-ill cause the outside 
air to force out the water in the trap until it falls below the bend B, 
thus destroying the seal. If, however, an inlet is provided at the 
highest point of the traj) A, the vacuum in the outlet pipe will l>e 
filled from this source without disturbing the water in the trap. This 
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inlet pipe must, of course, be carricii to some main air pi|x'; iiml so it 
is ciistomary to run l)eside the miiin soil pi|>e a line nf " 
to whicli tlie (liflferent trap vents are attached, the main 
startinf^ from tlie base of the soil pijH.- and 
entering the same again above the highest 
fixture. A greater clanger exists where two 
or more fixtures are connected with the same 
soil pipe. In this case the seal of the lower 
fixture wHIl be broken by reason of the col- 
umn of water discharged from the upper 
fixture, creating a partial vacuum in the soil 
pipe and the outer air rushing in to fill the 
void by the easiest way, will force the 
water out of the "trap Mow, (Fig. 45.) 
This is a real danger, and should be guarded 
against by venting the trap as described. 

Another way of giianling against sj-phonage i.s to make the trap so 
large that enough water will drain back from the outlet ami .sides of 
the trap to restore the seal. This is called 
a pot or cesspool trap. City plumbing laws 
in general require the venting of all traps, 
which should be done in all cases. 

Testing. 'When the vastc and air pipes 
are all in place an<l the connections for tlio 
various fixtures are put in, the whole system 
should becxpo.scd to an effective test. Tlie 
simplest and most efficient to employ at this 
stage is the water tost called for l)y our speci- 
fications. This consists in clo.sing all open- 
ings in the pipes and filling the whole system 
with water to the top. This may be done by 
attaching a hose at the bottom or fillinf; 
from the' top. The superintendent should 
be on hand to see that the water docs not 
lower in the pipe after standing ten or fifteen 
minutes, when the system may be pronounce<l 
tight. If however, the water level drops it is evidence of a leak .some- 
where which must be sought out at once. In a tall line of piping the 
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water pr<\s.sure will l)e sneh that defective joints or sand holes in the 
piping; will \>c diseovennl l»y a stream of water, or at Ic^ast hy the 
trickling of water down the pipe. Imperfect joints, in the cast iron 
pip^s may l>e reme<lied by a more careful caulking, but the presence 
of sand holes can only \ye remedied by replaiping the defective pipes 
which should l)e subjected again to the test Until the system proves 
absolutely tight. After all fixtures are set and all connections made 
another test is usually made. This may be the ''peppermint test" 
or the "smoke test". In the former test a vial of oil of peppermint, 
which is sold sealed for the purpose, is taken to the roof and the con- 
tents poured into the top of the soil pipe. A quantity of hot water 
is immediately poured in and the top of the pipe closed by stuffing 
in paper or rags. The vapor, charged with the odor of peppermint, 
is thus unable to escape and will penetrate the whole system. 

All drain, air or waste pipes and connections are immediately 
examined and any odor of peppermint detected will be evidence of a 
defect wiiicli must be remedied. Great care must be taken in apply- 
ing this test which should l)e done by separate parties, one outside 
and one inside of the house, and no direct communication should be 
held until the test is pronounced satisfactory. 

Another metho<l of applying the peppermint test is to close all 
vent pipes and vaporize the oil of peppermint in the receiver of a 
small air pump, and then force the vapor into the system under pres- 
sure. The receiver is provided with a gauge so that any leak will 
cause a fall in the mercurj' and can then be located by the odor of 
the peppermint. 

The smoke test is required in our case and is done by closing 
the system as for the peppermint test and forcing into the pipes 
smoke from oily waste or some similar substance by means of a bel- 
lows. When the pipes are filled and a slight pressure produced it 
is shown by a float which rises and remains in this position if the 
joints are tight. If there is a leak the float falls as soon as the bel- 
lows are stopped and the leak may l)e locateil by the issuing of smoke 
from the joint. Special machines are to be bought for making 
these tests, which should be done in the presence of the architect 
or superintendent. 

Fixtures. In general, the ideal of any kind of plumbing fix- 
tures consists of a bowl, tub or closet in one piece, supplied by a sure 



BUILDING SUPERINTENDENCE 



r>7 




Fig. 46. Hopper. 



and quick flow of water, and emptied by a simple and ample dis- 
cliarge. The superintendent should see that the quality and pattern 
are as called for by the specifications, that they are perfect in every 
respect and set up in a workmanlike manner. In regard to closets 
there are several types from which to choose. The simplest of these 
is the " short hopper". This consists of an 
earthenware bowl (Fig. 46), and a trap, 
the latter being sometimes made of 
earthenware, and often a lead or iron trap 
to which the bowl is bolted (Fig. 47), the 
contents being washed into the soil pipe 
by a discharge of water all around the 
top rim, which is curled over and perfo- 
rated or brought to a narrow opening. 

An improvement of this form known as the "wash down" closet 
(Fig. 48), in which a deeper trap and a larger water area is formed 
than that made by the regular hopper and trap, is a well-known 
pattern. This closet requires a large flush of water to remove the 
contents and is somewhat noisy on that account. To overcome this 
and to assist in the discharge as well, there has been invented what 
is known as the "syphon-jet" closet. (Fig. 49.) In this closet a 

small inlet in the bottom of 
the basin is connected with the 
flush pipe, so that when the 
bowl is flushed a jet of water 
shall be projected upward 
which assists in removing the 
contents of the basin and also 
in filling the outlet, which is 
contracted somewhat, in order 
that the flow of water mav fill 
it completely and produce on a 
large scale the vacuum as pre- 
viously described in relation to the S-trap, so that the pressure of 
the air upon the water in the basin helps to push out the contents. 
An objection to the jet is found in houses which are to be left unoc- 
cupied during the winter, since the water which is to be thrown out 
to form the jet remains in the bowl even when the trap has been 




Fig. 47. Hopi)er and Trap. 
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emptietl, and rcniiires especial attoiilinn. Another funii of svplioii 
clonet prodiicp-s tlie syjJionic action without the jet h_v making a sud- 
den turn in the outlet pipe, which causes the flush of water to com- 
pletely fill the pipe and produce a vacuum witli tlic same result as 
described. A type of closet called the "washout" closet was formerly 
much in vogue (Fig. 50), but 
it is not so positive in its action 
as the others described, and is 
ss popular than formerly. 
Connections and Vents. 
Close attention should be paid 
to the connection l)etween the 
closetand thesoil pipe as this, 
except in the case of the hopper 
closet with metaj trap, will 
come on the sewer side of the 
trap and must be made abso- 
lutely tight. Some of the best 
closets are constructed so tliat the connection shall be under water 
and any leak will at once betray itself. {A, Fig. 48.) Another pat- 
ented connection retains about a pint of water in a ring where the 
connection is made, which will appear upon the floor if the connection 
is not perfect. The connection 
from this point to the soli pipe is 
usually made with a lead bend, 
which is caulked, by means of a 
bra,s3 ferrule, into the soil pipe. 

All closets should lie provided 
with a "local vent" outlet, a tube 
extending from the upper part of 
the basin to which a galvanized 
pipe may l>e attached and carried 
to the nearest warm flue for tiie 

ventilation of the basin, and all i-'ic- «■ syphon-jet c 

traps, especially where the dis- 

chai^ of higher fixtures may create a vacuum in the 
should he vented to the main stack of vent pipes. 




pipe, 
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Tanks and Flushing. The usual way to provide for a sqre 
supply of water to flush out tlie closet has been to fit up over it a 
copper-lined tank supplied from the house service and regulated by 
a ball cock. The operation of flushing the closet is performed by 
pulling a chain or rod which raises 
a heavy plug from the upper end 
of the flush pipe and causes a more 
or less prolonged flow of water, 
when the plug again seats itself 
and the tank is refilled. (Fig. 51.) 
This simple operation in itself is 
productive of considerable noise 
and there are on the market manv 
devices aimed to secure an ample 
flow with a minimum of noise. 
Another form of tank, and espec- 
ially valuable where height is lim- 
ited is called the "low down" tank. (Fig. 52.) In these the loss of 
power of gravity is made up by enlarging the supply and they are 
very satisfactory in their operation. A newer and increasingly pop- 




Fig. 50. Washout Closet. 
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FlR. r>l. Common Tank. 



Fi^. r)2. Low- Down Tank. 



ular form of flushing clo.scts is by means of a valve which delivers a 
(juantity of water directly from the general service, or from a special 
supply, and then closes automatically. 
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Fig. 53. Plug and Chain. 



These valves are put upon the market by different dealers under 
various nameS; but are about all identical in principle. These valves 
have been formeriy used where many closet.s are to be supplied or 
where the presence of any kind of tank is undesirable, but are coming 
more into favor for general usage. 

Bowl and Tub. Not so much 
choice IS to be found in the selec- 
tion of bowls and tubs. Of the 
fonner the main difference is to be 
found in the overflow and waste. 
These appliances have advanced 
from the old fashioned plug and 
chain (Fig. 53), to the most advanced 
form of outside connections (Fig. 
54), which is the pattern called for 
by our specifications. In the choice 
of a modem tub we may range from the ordinary roll-rim enamelled 
iron tub with painted exterior, which is excellent in all respects, 
through the various stages of finish and pattern to the solid porce- 
lain tubs of luxurious design and finish. Porcelain goods are mar- 
keted in three grades with a great variation of price, from A, which 
is absolutely perfect in every 
respect, to B, which allows ^Qf 
of slight imperfections and C, -r^ftr 
which is more imperfect, but 
sound and whole. 

Enamelled iron goods 
are put on the market in two 
grades, "guaranteed" as to 
the enamel, which goods will 
be replaced by the manufac- 
turer if the enamel does not re- 
main perfect for a reasonable 
time, and "unguaranteed," which are taken at the purchaser's risk. 
Cocks. The choice of coc?ks for the fixtures will lie bt^tween 
two kinds, the "ground" cock and the "compression" or "screw 
down" cock. The former consists of a ground plug through which 
is put a hole in line with the aperture, wliichis opened and closetl by 




Fig. 51. Outside Connection for Biisln. 
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Fig. 55. Ground Cock. 



turning the plug so that the hole is in the range of the bore when 

open, or across the bore when dosed. (Fig. 55.) Although simple 

and positive in action this form of cock is open to the objections that 

when in constant use the plug and socket will l)ecome worn, especially 

if the water contains any sand or grit, and if used only occasionally 

the adjacent parts become corroded and 

the plug will refuse to turn. A l)etter 

form is the compression cock (Fig. 56), 

in which the spindle is screwed hard 

down upon the opening and is given a 

perfect contact by means of a washer of 

leather or composition, which can be 

easily renewed when it becomes so much 

worn that it allows the cock to leak. In 

general the cocks in bath room and china closets should be nickel 

plated, while the cocks and piping of kitchen and laundry will be 

more satisfactory if of polished brass. The cold w^ater cock of 

these fixtures, and of the pantry sink as well, should have a hose 

nozzle termination. 

When the plumbing fixtures have been installed, the superin- 
tendent should see that they are properly 
protected, from accident or abuse, until the 
owner is readv to assume the care of the 
house. 

HEATING. 

While the plumbing work is being done, 
another set of men have been putting in the 
heating apparatus. 

Selection. The selection of the heating 
apparatus wnll depend upon local custom, 
expense and j)ersonaI preference. Three 
principal methods present themselves with 
some special features to recommend each. These are the hot air 
furnace, the hot water heater, and the steam boiler. The simplest 
and least ex|K»nsive in the cost of installation is the hot air furnac(* 
fFig. 57), which also has the merit of introducing a continuous supply 
of warmed fresh air into the house. Next in cost of installation, is 
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the systt-m of direct sipam licating; when once installed the cost of I 
niHJiitentuict' is less than the hot air funiiu?e. This is due in part to I 
the fact that in direct steam heating, the already tempered air of the ] 
rooiiis is simply raised to the desired warmth, and fresli air must Iw J 
DUpplied by other means. This system lias the advuiila{;e of l>eing 
more easily adapted to the lieuting of distant parts of tin- lioiise. and 
is positive in its action at all times. 




Of grester cost to install, l>nt witli some advantages in ma 
t£iiance, is tiie system of diret-t hot water healing. This is similar I 
to direct sieatn except that hot water circulates thn>ughuiit the system J 
instKSid of steam and herein is one aflvanlii;^ due lo the case with I 
which the (emmratiire can U- rcgiila(ed. 

Steam is jjeiieralwl l>y the raisinj^ of vvHler lo n tem]»eratnre of I 
212 degrees F., and so the nuliators of a steam heating system aAl 
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always at about the same temperature, and regulation of the heat is 
secured by shutting oflf and turning on the steam at intervals, while 
with hot water the radiation will be regulated by the temperature of 
the water which is in circulation all the time. This is a distinct ad- 
vantage in mild weatlier as it allows of a smaller fire and a correspond- 
ing reduction in the consumption of fuel. 

In the selection of a heater the most important thing is to be sure 
that the heater, whether hot air, hot water or steam, is amply large 
enough to do the work. Our client has decided to heat his house by 
means of hot air and we have advised him to put in a furnace which 
contains a large air chamber in order that the rooms may be supplied 
with a large quantity of warm air, rather than a smaller quantity of 
intensely hot air. 

Furnace. For economy of fuel we find recommended a furnace 
of the tj'pe known as indirect draft. In this type the lieated gases 
are ordinarily obliged to pass downward to a radiating chamber at 
the base and thence upward again before escaping into the chimney, 
thus giving oflf a large proportion of their heat. Among other points 
to be considered in the selection of the furnace is the grate, wliich 
should be of a pattern that will allow of easy disposal of tlie ashes 
and clinkers without much disturbance of the fire. Tlie construction 
of the fire jx)t is of great importance in the choice of the furnace, and 
here the choice will lie between a heavy cast iron pot, and a thin 
wrought iron or steel pot with a lining of fire l^ricks. 'Ilie ( ast iron 
pot has the advantage of continuing to give oft' considerable heat 
when new coal is put on, while the brick linings allow the furnace * 
cool off more while the fire is dull. Other points to be desired are 
a large combustion chamber, as the space above the fire is called, 
and ample heating surfaces, so arranged that they will not ))ec()ni(' 
deadened by soot. 

Cold Air Box. The furnace, which has l)een selected besides 
these |)oints, on account of the smoothness of its castinti:s and the 
evidently workmanlike construction of its joints and workint^ parts, 
is made to set over a circular pit into which the cold air box runs. An 
important featurt* is the size of the cold air l)()x wliirli slionid he of a 
capacity nearly ecpial to the combined area of tlie pil)in^^ About 
one-sixth less is the close rule as the cold air will expand about that 
amount on l)ecoining heated. Unless the supply from the cold air 



CA BUILDING SUPERINTENDENCE 



box is ample there will be danger that the long pipes will draw from 
the shorter pipes, or that the general flow will be weak and irregular. 
The opening of the cold air lx)x is usually placed on the north or west 
side, as the coldest winds generally come from those directions, but 
a better way is to carry the cold air l)ox completely across the cellar 
with a connection to furnace at right angles, so that the furnace may 
draw an equal supply without regard to the direction of the wind. 
By this means we shall avoid the vefy disagreeable feature which all 
who have heated by furnace in the usual way will have experienced, 
of finding that when the wind is high from the side where the cold 
air is taken, the chances are that the air will be driven so rapidly 
through that it does not get sufficiently heated, but comes in cold 
gusts from the registers. On the other hand, when the wind is strong 
from the side opposite the single cold air opening, the suction from 
the lee side of the house will often cause the air to flow down the 
registers and out of the cold air box, where there is danger of the 
already heated air becoming hot enough by reheating to set the cold 
air box on fire, if it is of wood. To guard against a possibility of 
this, it is best if possible to make all air ducts of galvanized iron, 
which is safer but unfortunately more expensive. In certain localities 
this metal construction will be required by the building laws, and 
is to be recommended in all cases. 

Location. In locating the furnace care should be taken that 
the pipes are of about the same length, any differences should be 
made in favor of pipes running north or west. The smoke pipe 
should be run as ilirectly as possible and should never come nearer 
than eight inches to the floor beams overhead. Care must be taken 
where the pipe enters the flue that the connections are tight, and that 
the pipe is not pushed in so far that it cuts off the area of the flue. 

Supervision. Beyond seeing that the apparatus, the piping 
and the registers are ample in size and properly heated, the superin- 
tendent should watch carefully to see that there is no danger from 
fire. All pipes which ar^ run in concealed places should be double, 
or at least well protected by bright tin or asln^stos covering and the 
use of wire for lathing over them. The furnace should have over it, 
a circular shield of metal or else plastering on wire laths for an ample 
space on the ceiling. In running the pij)es, sharp bends and sudden 
contraction or distortion of the pipes must be avoided, and free en- 
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trance of pipes to tte register boxes must be provided in all cases. 
The practice of topping pipes or running one pipe to supply two 
rasters, is productive of continual annoyance, as it is almost certain 
that one register will get the greater part of the heat at the expense of 
the other. The registers should always be set in borders of slate or 
soapstone. or in the iron rims which are provided and they should 
be free in action and tight when closed. 

STEAM HEATING. 

Another efficient method of heating for country houses, is by 
direct steam radiation. This consists in circulating steam through 




Fig. S8. T«-o-Plpr Sj'Muili. 

radiators or coik placed directly in the rooms anil halls to be heated. 
This may be done under high or low pressure, but the low pressure 
gravity return system is generally used for house heating, a pressure 
of from two to ten pounds being rattil as "low pressure". 

Piping. Three systems of piping are used in this form of heating 
called the "two-pipe system", the "one-pipe relief system", and the 
"one-pipe circulating system". In the two-pipe .system the main 
pipe is taken from the top of the boiler and C!irrie<l by branches 
along the cellar ceihng, pitching gradually down until all of the 
"risers" have been taken off, when it drops down and returns with 
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a slight pitch to tlie boiler, below the water line. (Fig, 58.) This 
is called a "wet" or "seale<I" return. Sometimes the return pipes 
are run overhead ami this is called a "drj'" return. 'Iliis dry return 
is more productive of noise in the pijjes than the wet return antl is not 
so often used. In either case one set of pipes is nm from the main 
supply pipe in the cellar to the different radiators and another pipe 
carries the condensation from the railiators to the return. pi[>e. This 
requires two sets of pipes, valves, and connectious and is more ex- 
pensive than the one-pi|>e systems whicli are generalK used 
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One-Pipe Relief System In this s\steni the arrangement 
of the cellar piping is the same as iii the wet ' return preMously 
<!e5cribed, but tlu siippl\ to the radiators toiisisfs of hut one piix>, 
taken off from tlu iiidin supply m the cellar, the hteam flowing in, 
and the condensiitioii dr lining out through this single pipe to the 
main and ihencc tliniugh frequent ' drip pi]«.a , to the return pipe, 
near Ihc irllin- li<mr (] ij; W ) If du uturn pipe in the cellar is 
r.iii ovi-rhcad, sis ui tin dr\ " ntuni sisliin the dnp pipes should 
1k' <()iinc(lcil to tin- rcliini main i)y a lodp fulling Mow the return, 
thus forming ii triij) and preventing the Mtcani fn»m flowing directly 
into the return. 
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One-Pipe Circuit System. In this sy.steni the main siijtply 
is carried to the ceihng ot the cellar ant! there makes a coinj>lete 
circuit of the building at a (lownward pitch aiul connects again with 
the boiler Ijelow tlie water line. (Fig. GO.) From this circulation 
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pipe single risers are taken to the radiators and the condensation 
flons back through the same pi]>es to the circulation pipe and is 
earned along with the steam and retume<l to tht Innlcr 'Hus (inu- 
lation pipe should be of large size an<l with a good pit<h all tlu way. 

In all single-pipe .systems the 
piping must be larger than in the 
double-pipe systems, as the steam 
and the returning water are flowing 
through the pipes in opposite di- 
rections at the same time. This 
may l)eob\'iated by running a single 
riser to the top of the building and 

then branching out to supply the different radiators by single pipes 
run back to the basement. In this case the steam and water flow 
in the same direction and for large work this is often done. 

Vaives and Connections. Careful examination should lie 
raade of the valves and pipe connections to see that they are efficient 
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ami [imiR-rly ajiplietl. ^ranv sljles of valves are availablo, anri only I 
well known or wrll testetl iialterns should lie allowetl, Of air valv( 
for steam nuliators llip simplest fomi is the "\vl (i«'k", asrrpw valve^ 
operated hy hanit (Fig. fil ), but there are sevenil f«)nns of automatic 1 
valves on the market which will allow the est-ape of coltt air from 1 
the pipes, but are instantly closed as soon as affected bv the hot steam. ; 
This is done by the expansion of a metal part which closes the nrifice. J 
Radiators. 'ITip form of steam radiator in general use is the 1 
(.■a.st iron radiator (Fig. 02). Tliis consists of a scries of loops con-' 
nectetl at the bottom. The J 
steam enteiing at one end forces ] 
the air out of the air valve | 
placed alKitit midway of the last | 
section. The two end set-tiona j 
are of l}ie same internal pat- 
terns as the others but are cast ] 
with legs. 

Pipe nuliators {Fig, G3) are 1 
often uscfl and, where design is ] 
not an object, the use of circii- I 
lation coils of piping may be par- I 
niitlcd- 

Boilers. Many of the ordi- 
nary types of steam Iwilers are I 
(!-i ('i-( In. 11.1.1 "■'*'' ''"" ■'*''^'^n' heating and in 4 

a^ldition to these there is a cast i 
imn sectional iKtiler which n used for liwelling houses to a great I 
extent, {Fig. G4.) The main lliing is to select some well-known | 
r\-pe and to see that it is carefully set, with all attachments, which I 
will usually l»e descriljed in the cnntrarts. Tliis metho<l of direct I 
nuliation lacks the a<lvantagp of tlie introduction of fresh air into J 
the hou.se, but, if care is taken to provid&for this by otlier means, it 1 
is economical and jMJsitive in its action. ITie main point to be si 
is tliat heater, pipes and radiators are amply lai^, and that tlie radi- 
ators are well placed and supplied by carefidly graded pipes, tightly 
and neatly connectetl. Cellar pipes shoidd be coveretl with some 
of the ])atentcd sectional pipe coverings, and radiators and all pipea J 
f which are exposed to view may be coated with bronze of a desirediJ 
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color. Where pi|ies pass tliruiif;li floors or partitions thry slioiiM U' 
protc<t«i by sleeves three-quarters of an inch larger than the pipes, 
anil TOllars shoiiM be neatly placeil around tlie pipes at the floor and 
ceiling, or on each side of the partitiim. 

HOT WATER HEATINQ, 

Another method of heatinp is by a similar application of direct 
hot water radiation. This consists in circulating hot water through 
railiarnrs. which are placcfl in the rooms as in the case of direct steam 
heating. The hot water is conducted fmm tlie main heater in the 




cellar through the pipes and ra<Iiators, and the air is wannwl by tlie 
direct radiation from these sources. The principle of this circulation 
is found in the difference in density and volume between hot and cold 
water. Water is at its greatest density at about 39 degrees F, When 
heated its den.sity decreases and its volume increases, so tJiat as soon 
as the fire in the boiler is started the circulation begins, and the water 
Iwcoming lighter flows np through the pipes and radiators giving off 
its heat, until l>ecoming colder and heavier it flows back through the 
return pipes to the heater. This process is continiious as long as 



J 



70 BUILDING SUPERINTEXDENCE 

jiny lifjit is npplitfl to tlie water in the br>iler, the veltK-ity of flow 
ili-jH-mliuff ii]M>ii the tlift'ereiice in temperature between the supply 
luid return, ami the height of (he raiHaturs al>ove the Imiler. 

Hot Water Piping' The .system of hot water piping consists 
of a free circulation of water from the heater to the radiators and 
hack to the heater again. The supply pipe is taken off at the top 
of the liealer and main anil branches are run with an incline upward, 
the return pi[>es licinp parallel to the.w and connected with the Ixittom 




of the heater. Hiscrs are taken off the tops of the mains and return 
pipes connected to the return mains in a like manner. (Fig. Go.) As , 
this system dc|>en(ls upon the force of gra\nty to keep up its circula- 
tion !iu expansion tank (Fig. W) must be provided, high enough 
siIkivc tlie liif^licst radiator to insure free circulation, and the pipes 
should he run so that any radiator may be shut off without interfering 
with the general cimilation. This tank should be supplied with a 
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glass gauge ami an overflow to some eonvoninif place, ami an open 
vent piiK" should Ire taken from tlie top. Tliu tonncetion from the 
healing system enters at the bottom ami an aiitoinatK- oonnection 
shoiilil l>e made with the main water siipply. \ water toiine(fii)n 
should also be made at the heater to lie used when tlie system is first 
filled, as hy this means the air is driven upward and discharged 
through the vent on the tank. 

The expansion tank should be large enough to contain a gallon 
of water for every forty square feet of radiation. 




Fig. m. Piping tor Hot Water ilculnc 



Valves. Special valves are made for use with hot water radia- 
tors, the main advantage being a device for quick closing, a half turn 
Iwing iisually sufficient to open or close the valve. Connections with 
file radiators may be made at the top or bottom, the return pipe being 
always at the bottom. Only one valve is necessary to stop the flow 
of water through the radiator and this is put on the supply pipe, the 
return connection being made by a union elbow. 

The ordinary "pet cock" is generally used for an air valve, but 
there are several forms of automatic valves which are operated by 
a float which allows the air to escape when the water line is lowered 
but closes upon the flowing in of the water. 
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Hot Water Heaters. 'I 

jiiuiiiiv in tlu' (iini.s.sii}n of tlic 




Flc. (Kl Kipanslon 



lie lioatcr difTcrs from a stcmii lioiler 
i))a(f iillowt'd for iitcain, llu- hoi water 
heater l»eiiig fillfd witli water in 
eirculation iiisteail of steam, so 
that it is essential tliat the heat 
should strike the surfaee in sueh a 
manner as to increase the natural 
cireulation. 

Radiators. Uadiators for use 
with hot water differ from the 
onlinar}' steam radiators in hav- 
ing a passajre at I>oth liottoni and 
top, as shown in the ilhistnition, 
Fig, G7. 'ITiis is necessurj- in order 
to draw off tlie air whieh gathers 
at the top of eaeh loop. These 
radiators may lie usetl for steam 
as well as hot water and are 
the pip- 



arranged for either top or bottom connections. Someti 
iug is so arranged that, instead of running pipes 
to each radiator from the heater, a single riser is 
carried up to the expansion tank from which pipes 
are nm to supply the drops to which the radiators are 
connected. (Fig. 6S.) In tliis case the radiators 
are supplie<l at the top and emptied at the bottom, 
and as the air in this system rises at once to the ex- 
pansion tank an<l escapes through the vent, no air 
valves are re([uire<l on the radiators. 

( )therniethods of heating are by indirect steam, 
indirect hot water, and a combination of hot air and 
steam, and the same general principles will apply to 
tlicse metho<ls as to those which have Ijeen consid- 
ered. 'Hie indirect application of steam or liof- 
water is the system by which fresh air is brought 
to each n'glster, after being heateil by passing over fik-w. Pipeccn- 
a («i] of steam or hot water pile's, and while it is wmerHadi- 
the most satisfactory of all means of heating, the 
exiK-nse of installation and maintenance is a bar to its employment 
for ordinary country or suburban house heatinj{. 
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INSIDE FINISH. 

After the furnace or heater is set and the plastering and concreting 
are thoroughly dry, the inside finish of the house may be put up. The 
door frames, which should have been all ready, will first be set and 
great care must be taken to see that these are set square and plumb. 
If a single rebated frame is used (Fig. 69a), the superintendent must 
see that it is set with the rebate on the proper side of the partition. 
Our specifications call for all inside door frames to be double rebated 
as at by which not only does away with the necessity of this precaution. 
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Fig. 68. Piping for Overhead Distribution. 



but has the merit of allowing the doors to finish at the same height 
and width on both sides of the partition and also allows of the door 
being hung on either side. 

Architraves. When the door frames are set the next operation 
will be to set the door and window architraves, called in some locali- 
ties door and window "trim", although "casing" is perhaps the more 
common term. There are two principal methods of casing a door 
or window; by the block casing (Fig. 70a), or the mitred casing. 
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(fc.) The block casing is the simpler and less liable to l>e disfigured 
by shrinkage, as the joints are all straight across the casing, and, as 
this will not shrink endways, the joints do not open. The mitred 
finish is neater in appearance but can be used only with thoroughly 
kiln-dried wood, as any shrinkage will cause the joint to open. Archi- 





Flg. flOa. 



Door Frames. 



Fig. 696. 



traves of either kind are usually hollowed out on the back as shown, 
to allow each edge to fit closely to the frame and the plaster, and 
avoid danger of displacement by possible warping or twasting of the 
casing or ground. Plain blocks to the height of the base are often 
put at the bottom of the door casing, called plinth blocks. (Fig. 71.) 





Fig. 70a. 



Door Finish. 



Fig. 706. 



The superintendent should watch to see that all joints are carefully 
done, that margins are even on all sides, and that the mouldings are 
securely nailed. The mouldings must be scraped or sand-papered, 
OP bothy to remove all traces of the milling or planing, the effect of 
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Fig. 71. Plinth Blf>ck. 



which IS to leave marks upon the wood, and these imperfections will 
appear more noticeable when vamish has been applie<l. No casings 
should be spliced, although long horizontal mouldings such as bases 
and wainscot mouldings will 
have to be spliced, and care 
should be taken to see that 
this is neatly done. 

For painted work it is 
customary to nail the finish to 
the walls and frames with fin- 
ish nails, well set for puttying. 
The nails should be driven in 
the quirks of the mouldings 
as much as it is possible. For 
hardwood finish the members 
should be glued together at 
the shop as far as is possible 

and no more nails used than is absolutely necessary. Wainscoting, if 
panelled, should be put together at the shop in as long lengths as 
possible, and painted on the back before setting, and angles and 
corners should be rebated together. (Fig. 72.) The projection of the 

dado cap as well as chair rails should 
be studied in connection with the arch- 
itraves to be sure that they are coming 
together in a satisfactory manner. 
Where a dado is used the line of the 
window stools will sometimes be made 
the top of the cap, and in this case 
especial care must be taken that the 
window frames may finish at the same 
level. \Miere a chair rail only is em- 
ployed it is generally set about three 
feet above the floor. 

Bases and chair rails which run be- 
tween doors and windows can generally be obtained without splicinti:. 
i^icture mouldings if set any distance below the ceilint^ will need 
especial attention to be sure that they are run level and are securely 
nailed. 





Fig. 73. Rebated Comer. 
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Stairs. Close attention must be given the stairs to secure a 
satisfaftorj' result. In the beginning tlie stringers must be examined 
to see if they correspond to the plans in the number of steps, and that 
ample head-room is provided where one flight of stairs comes over 
another. The plans will show the number but not the height of tlie 
risers, as this can only be determined bj dividing the whole height 
from top to top of floors, by the numl)er of risers shown. ITiis should 
have been laid out to give for ordinary stairs a rise of about -seven 
and one-half inoiies, and the sum of the tread and rise together shouhl 
make for an ordinarj' house staircase jetween seventeen and seven- 
„ tien and one-half inches, so that 

Ot^OvSvWvWwo' ^^"'*'' seven and one-half inches 
for the rise, the tread shouhl be 
nine and one-half or ten inches. 
Another nile is that die product 
of the rise and tread should be 
seventy to seventy-five inches, 
that is, if the rise is six inches, the 
tread .should be eleven and two- 
tiurdsto twelve and one-half in- 
ches. For stairways where the 
s[»ace is limited "winders" may 
beinserteil (Fig. ".'{), hut where tliere is ample room, it is well to 
avoid them. 

Tlie question of head-room is an iiiiportant matter and one that 
isnoteasilyfoR'seen, so that often costly stairways which are<»therwise 
well conceived are sometimes spoile<l by too close heail-room. With 
floors of the thickne.s.s of ordinary- dwellings the well-room should 
extend over at least thirteen risers, an<l where one flight comes directly 
over another, seven and one-half feet in the clear, over the face of 
the riser, should be allowed. 

In the construction of stairs methoils differ somewhat. In New- 
England it is customarj' to buiki the finished work of the stairs upon 
the rough stringer, i>icre hy piece. The tivads and risers are brought 
from the shop all fitted an<l are uailcil into j)!ace, the risers are first 
put on, gnK>vcd at the bottom to receive the tongue tif die treail, and 
the tread grcKived on the under side and fitted over a tongue in the 
riser. (Fig. 74.) A small moukling is then put in the angle under 
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Fig. 74. Tread and Riser. 



the edge of the tread, and this finish is carried around the end of 

the step in "open string" flights, where the tread appears at the end. 

(Fig. 75.) The inside or wall edges of both tread and riser are grooved 

on the line of the base, the lower edge of which is scribed to the outline 

of the steps and cut away on the back 

to form a tongue, which, after the steps 

are all in place, is driven into the 

grooves, the stair nosing being cut 

away. This is necessary to prevent 

the appearance of a crack along the 

whole wall end of the stairs, which 

will invariably appear on account of 

the shrinkage of the stairs and base, 

but unless carefully watched it is likely 

to be omitted, as the fitting and tongue- 

ing of the base is a diflScult matter. 

In the second or "English Method'' 

the finished stairs are put together at the shop and hrout^lit bodily 

to the building and fitted to the rough stringers. In this construction 

the wall ends of the steps are groove<l into the base or wall strin<^er 

and wedged and twined. 'V\w outer 
stringer, if a dose or curb strin«ij 
(Fig. 7()), is ton^^ned and fitted 
into the treads and risers. Tliis 
method of "lioiising" is also 
sometimes used when the stairs 
are built at the huildini;. ^ ^ne 
objeeti(m is found to the English 
method where the stairs are j)liiS' 
tered underneath, in that there 
is no good eluinee to fit and wedge 
the finished stej)s to the rough 
work, but where the underside 
of the stairs are panelled there 

is ample opportunity to wedge the work solid, which is neeessarv to 

prevent squeaking, a very disagreeable thing in a staircase. In o))eii 

string stairs, before the end nosings are put on, the treads should 

l>e dovetailed at the end for the balusters, and when these are fitted 




Fig. 75. Open String. 
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in, the iKJsiiig will make them secure. This should be done in al! 
tpKxl work, although tite general ]>ractice is to nail the balusters at 
the tjottoin. 

Agjiin.st the sloping rail the hahisters may lie securely nailed, 
but the rail must Ix- secured to the posts In- bolts made for the purjjose 
which are let into the end of the 
rail. {Fig. 77.) Where the .stair 
rail comes against the wall it i.s 
better to put a half-iM)St than to 
allow the rail to run into a plate, 
which will lie (lone unle.ss the half- 
lX)st is shown or sjiecified. The 
erection of the stairs shouhl be 
closely followed by the sujK'rin- 
teiident, as there is a great o])i)t)r- 
f unity to slight their construction. 
If put togelher at the building, tiie 
rough stringers should I>e care- 
fully verified to see fliat tile treads 
are level find tlic ri.sers nil e<iual. 
The cutliiig of these .stringers is a matter of great nicely, and mis- 
takes are ofleu made which the workmen will siinietimes try to 
remedy by tipping file strhiger backward, if it is too long, or forward, 
if tiM» short (A, Fig. 7S), or by reducing or adding to the top and 
bottom riser (11). Tiiis should be watcheil 
for au.l never allowed, as a slight .hffer- ■ 
ence in the height or level of tlu- .steps is 
a .souree of danger. If the Engli.sli meth- 
od is used, csjiecial I'are nuist he taken , 
to see that the fiiiislHil w<)rk is securelv 
bWkcl and wedged. " ^>'- " «^" "°"^ 

Windows. .\sU part of the finishing of the inside of tlieliouse 
will coine flu- adjiislmeiif of lU- sashes and d.M)rs. The sashes are 
held in place by slop bea.ls. whirh arc strips of wood usually one-half 
an inch in diickiiess and of varying widrhs, acconling fo the lliiekne,s,s 
..r the sashes and of ihe wails.' (Fig. 7!l.) These slop Iieads shouM 
always he .secured by .screws, as it will sonielimes liiHiiine ueee.ssiiry 
to remove them to adjust or r.'j,laec llie saslies. Special screws are 
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Fi«. 78. Stair Striiii<«'rN. 



sold for this purpose, if desired, which have a washer with a horizontal 
slot, which will allow of the slight adjustment made necessary' by the 
swelling or shrinking of the sashes, by simply loosening the screws. 
Before applying the stops 
the sashes must be care- 
full)' fitted and balanced, 
and as they will vary some- 
what in weight, the matter 
of a perfect balance will 
require close attention. 
The superintendent should 
see that each sash is so 
balanced that there will be 
no great effort needetl to 
raise or lower it, and no 
danger of its banging by 
reason of too much or too • 

little weight. lie should closely examine the hardware to sec that 
it is as specified and is carefully put on. Sash fasts arc often badly 
set and each one mu.st be tried to sec that it works ])n)|)erly and 
easilv. Pullevs should be carefully ins|)eeted to see that tliev are 
as specified. These will probably have been already set in the win- 

• dow frames when thev were received, and 
unless the contractor has paid especial at- 
tention to them thev are verv likelv to be of 

»> • I. 

an inferior order. 

The difference between a platnl hronzcd 
face and a .solid hronzc mcicd face* is often 
overlooked, and the l)earin<i:s will be inferioi* 
if not carefiillv examined. A steel axle 
pulley may be iisi^d for ordinary work, but 
for better service a tnrned oi- milled axle is 
preferable. 

For han^nn^^ tlu sashes, conN, chains 
and metallic ribbons are \\sr^\, bnt for the 
ordinary sizes of windows a good braided cord is perha|)s \i) be 
preferred, this depending upon local custom. The si/e and partic- 
ular brand of cord should be specified and care taken to see that this 




Fig. 79. Stop Ura.1. 
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is furnished. The leading manufacturers have adopted a copyrighted 
device of a spot or name which appears at short intervals upon their 
cord and if noted will prevent any other being substituted. For large 
sashes with no vertical bar, such as are shown in mam rooms of 
our house, sash lifts should be used. These are metal fixtures 
applied to the lower or side rims of the sashes to afford a hold 
for the fingers when raising the sash. In windows as wide as shown, 
with no vertical bar, the usual habit of starting to raise the sash by 
lifting up on the middle rail will result in loosening the putty and 
springing up the rail so that lifts are necessarj'. These may be of 
the ordinary hook shape, or may l)e a metal slot let into the lower 
sash. (Fig. 80.) Casement or swinging windows and transoms will 

recjuire special fittings, of which there are a great 
^\^ variety, each designed to supply a special need. 

|p ^^-1 The main thing to be observed is that the ap- 

11^ ^ I pliances are as simple as j)ossible and that the 

moving parts are noiseless and well a<ljusted. 

Doors and Trimminsrs. The last of the in- 
terior fittings to be applied are usually the doors. 
These are of two classes, **stock*' doors and 
doors made to onler. Stock doors are made in 
Fig. 80. Sash T.ifts. Certain Regular sizes, generally of pine, whitewood 

or cypress, and may be obtained at all times, of 
the dealers. Stock d<M)rs are made in three grades. A, B, and C, of 
which, doors of the first quality may lx» used for the inferior portions 
of goo<I hou.ses, but these, by reason of their being stored for a greater 
or less time, are generally not thoroughly dry and will shrink and 
twist when subjtH:*ted to furnace heat. The second and third quality 
of stock doors are a verv^ inferior article and should be used only for 
the poorest kin<l of work. 

Custom-Made Doors. The doors of the principal rooms 
should be made to order. If of pine or whitewood they may be made 
soHd but must be of kiln-<lried stock and kept perfectly dry. The 
tenons should l)e made, iis specified, with haunches (Fig. SI) and the 
panels put in without bradding or ghiiiig, so as the allow them to 
swell and shrink without cracking. Hardwood doors are veneered 
upon a core of well seasoned pine and should be examined, upon 
deliverj% to sc»e that this is done and that tlie veneers are of the proper 




BUILDING SUPERINTENDENCE 



81 



thickness. The veneers should be one-cjuarter inch on the face and 

at least three-quarters inch on the edges, to allow of fitting. If the 

panels are of great width they should also be veneered, with the grain 

of the core running at right angles to the 

grain of the veneer. Doors which are to ^ rr^ 

show hardwood on one side and a painted 

finish on the other should be veneered on 

both sides to prevent warping, which 

mav occur if one side only is veneered. > 
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Fig. 81. Door Tenon. 



In the design and selection of doors care 
must be taken that the panels are so di- 
vided that the lock, in its normal position, 

will not cut oflF the tenon of the rail but will come opposite a panel. 
(Fig. S2.) The rails of a door are always tenoned into the outside 
stiles, and if there is a middle stile it is tenoned into the rails (Fig. 
S3), so that the tenon at A is an important factor in the .strength of 
the door and is often weakened or destroyed by being cut for the lock. 

Hardware of Doors. The hanging and 
fitting of the doors is a matter of great nicety 
and should be intru.stcd only to careful work- 
men. The hardware for an ordinarv door 
will consist of the hinges, or *' butts'*, the 
lock, knobs and escutcheon plates. Double 
doors will need in addition bolts for the stand- 
ing part. Sliding doors will be hung on a 
"hanger*', and the fittings must necessarily be 
flush to allow the door to slide into the wall. 
The- specification of hardware for doors is 
often made a matter of an allowance, either 
at a certahi price per door, or a sum is named 
to cover all the hardware of the doors, leaving 
the selection to the architect or owner. The 
latter method ha.s been employed in our case 
and the architect's knowledge will bccimie 
necessary in guiding the owner to a j)roper 
selection at the dealer's, rather than exercising an inspection of 
hardware at the building. In the selection of hinges the choice of 
material will be principally between solid bronze or bnuss, or plated, 




Fig. KJ. Latch and Lock. 
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"rim locks" or "mortise locks". Tumbler locks are the ordinary 
kind of lock operated by a long key (Fig. 86), and depend upon tnni- 
blers or levers which are raised by the key to an exact jiositioii 
iR'fore the l«jlt can be thrown. Cylinder locks consist of two cylin- 
ders, a small cylinder rotating inside of 
a larger one and only turning when a 
key of the proper shape and size is 
insertetJ. (Fig. 87.) Cylinder locks 
an' not so easy to pick as tumbler 
locks, and there is less danger of an 
accidental exchange of keys, so that 
they are recommended for outside 
doors or wherever special security is 
desired. "Rim" and"mortise" locks 
differ only in the form of the case, rim 
locks Ijeing made to screw on the face 
of the door (Fig. 88), and morti.se 
locks are let into the edge of the door (Figs. 86 and 87), the inside 
construction of both being the same. For ordinary house use, a three 
lever lock with brass or bronze face is good enough, but a cylinder 
lock may be used to advantage for the outside doors. The kitcli 
an<l lock will generally be found in combination and may l>e used 
with a long plate covering both kno!) 
and keyhole, or with a separate trcjit- 
ment of the keyhole by means of an 
"escutcheon". (Fig. 89,) 

\\'hatever treatment of escutcheon 
plate is adopted, the knol)s and .si)irnlle 
will be the same and may l.c selccfed 
of a variety of materials and .sliii]K-s. 
The cheapest knobs are of conipositi<)n 
and are commonly called "mineral", 
"jet", or "porcelain" knobs. Worol finished in natural color isuseil 
to some extent, and glass as well. All of these are sold with lm>n/e 
.•ihanks and escutcheons. A better class of knob, anil perhaps die 
most satisfactory of any, is the brass or bronze metal, eilher wroughl 
or cast and finished in a variety of shapes and with a wide ihoice 
of finish. 




Fig, W. Tumbler Lock. 
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Bolts. ()( greater protection than locks on a door are bolts, 
ivliich, t»eiiif; o|M'ratLi1 from one side only, are sct-ure against picking 
Tlic simplest and least notii-ealde of these are the mortise bolts 
which set into a hole bored in the e<lge of the door and are operate<I 
by a knob or key on the face. 
Chain bote are a protection in lo- 
calities infested by tramps or nn- 
desirable intruders. These con- 
sist of a strong chain which is 
secured to the frame, and hooks 
into a slotted plate on the iloor, 
allowing the door to open only to 
the length of the chain, which can- 
not be dislodge*! except by again 
closing the door. (Fig. 90.) 

Miscellaneous. The many 
small fittings such as coat hooks, drawer handles, ciipboani latches 
and the like, should l>e selecte<i for strength and utility rather than 
for effect, anil are the most satisfactory in plain bronze metal or 
brass, and can be obtained of good manufacture and materials at 
moderate prices. 

Inspection. The inspection of haniware is an important mat- 
ter, whether it is furnished by the owner or the builder, as any changes 
made after fi.\tures are once applied are 
sure to produce defects of some kind. 
What purports to be bronze may be some 
bjLser metal skillfully bronzed or lac- 
(|uered on the face. This may be detected 
by scraping the back with a knife or file. 
The faces of locks or bolts may be plated 
instead of being .solid. Knobs may l>e 
poorly securetl to the shank, and may 
lack proper washers to prevent rattling, and hinges may be fur- 
nished with no washers and will soon wear and creak. In the 
application of hardware also it is neccssarj' to keep a sharp watch. 
Even in so simple a matter as putting on door hinges there is a 
right and a wrong way, for if the butts are not directly over each 
other, the door when opened will either swing back or forward. 
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Fig. W". lllm Lock. 
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Mortises must be accurately cut so that the locks will neither he 
loose nor Ik* so tif^ht that they cannot 1x3 rtnnoved if recjuired. Roses 
or escutcheon plates must l)e put exactly opjK)site each other or else 
the spindle will bind in the lock. Knobs must he carefully adjusted 
by means of washers so that they will not 
slip back and forth. Striking plates for 
latches (Fig. 01) must l>e carefully cen- 
tered and adjusted, ^^^lile all hanlware 
is usually packed with screw\s finished to 
match, the screw^s are often too small and 
their efficiency destroyed by being driven 
in with a hammer by careless workmen. 
ITiis should never be allowed, but every 
screw should \ye set with a screwdriver, 
(lood sized screws are especially impor- Fig. 89. piat« and Escutcheon. 
tant in door hinges, and the hinges them- 

.selves must be of ample size to allow the door to sw ing entirely back. 
The greatest \igilance is necessarj' to insure from defects of selec- 
tion or application, and nothing will reflect more credit upon the 
superintendent than a good job of hardware. 

Floors, ^^^len the inside finish has been put up, the rough 
under floors should be gone over and all holes and broken boards 
i-epaired and the floors cleaned oflF, ready to receive the finished floors. 
The lajing of these, if tliey are of hardwood, is sometimes let out to a 

regular floor-layer, but in general this is 
done by the carpenter. For the caq>eted 
rooms a good (juality of si)ruce flooring 
not over four inches wide will he u.sed laid 
with square-edged boards. If po.ssible, the 
boards should be laid in one Icngtli, and if 
this cannot be done, the joints should be 
hroken as often as possible. With boards of the .same width they can 
l)e broken every course, but when the boards are of unctnud wichli 
there w^ill be a straight joint through three or four boards. The 
nails of a square-edged floor are driven through the face of the 
boanl and sunk with a nail-set, to be puttied or not, according to 
whether the floor is finished or left bare, and a line should be 
drawn where nails are to be driven, over the center of the joist below. 




Fig. 9a Chain Bolt. 
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Floor Paper. Between i\w u\)\wr and under floors it is well to 
lay a deafein'ni^ of pajHT. This may he an asbestos felt, which Is 
vahiahle on account of its firt» resisting qualities, or a common flcK)r 
pajHT may he ustnl, and should he put down in two thicknesses. 

Matchins^. ^^^lere finished hanhvcxxl floors arc* use<!, it will 

he necessar\' to have the floor l)oards matched so that the nails mav 

he concealed. Blind nailing, thfs is called, and hy this 

methofl the hoard will l)e nailed only on one edge, and 

H^ 1^^ the matching depended upon to hold down the other e^lge 

III **^ *'^^ board. For this reason the floor should be laid of 

^ ^1 narrow strips each with a tongue and groove, the grooved 

Cedge being forced over the tongue of the prece<ling strip 
and the tongue in tuni nailed diagonally. (Fig. 02.) 
The under floors, where a nice, handsome upper floor is 
desired, should l)e in narrow- widths not over four inches 
wide, for each board in shrinking will compress as many 
strips of the upper floor as may be upon it, together, 
leaving a wnde crack over the crack in under floor. This 
defect may he overc»ome by laying the under floor diagonally or at 
right angles to the upper floor. 

Stock. Of flooring stcK'k in general, quartered oak makes the 
best flcM)r for ap|K»arance and wearing quality, but birch and maple 
an* ust^l to a grt^at extent, and rift hard pine w^ill make a goo<l floor 
for onlinary u>it\ Quartennl oak is sawn from the trees as nearly 
as is jHwsihUMMi radiid lines 
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Fig. 92. Bllnd-Nailinp:. 



*KJ\ and >hows an 
even, strjuvrhi grain with 
irrt^gular streaks, u|>on a 
gixunul of tine parallel lines. 
In rift haixl pine the parallel grain is more pronounced and of a 
riKU'se gn)wth. All lKK)ring must he kiln-<lried and laid hot from 
the kiln, or as soon as possible after delivery. To obtain a perfectly 
even surface the fUK)r must he "traverseir', that is, planed across 
the grain so as to bring the fl(H)r to a jx»rfectly level surface. A 
thin lloor which is only j',;-inch thick is useil to good advantage 
over an under iloor which is in goo<l condition. This floor is skill- 
fullv handhnl hv a ])rofessional floor-laver, and is often laid to a more 
or less fancy pattern. B(Mng too thin to match, the.se floors are nailed 
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llmxigh ami the nail holes are so cleverly piittieit up as to l>e almost 
invisible. It is a. good plan to keep artilicial iicut in <tlte i)Liil(liiig 
while the lloors and finish are Wing put up, which .'shimld he niain- 
laineil ntitil ucrupancy. This is cspecially iiecesstirj- in the case- of 
[tar([iietry floors. 

Miscellaneous. A numlKT of different points eonnected with 
the finishing of the house will now arise, and the superintendent will 
do well to inspect the work constantly to see that every visible detail 
is rompleted as it should be. Thresholds should be carefully fittetl, 
curnires, chaJr-raiJs, and picfu re-mouldings run level and tnie. 
Sashes must be tried to be sure that they are accurately lialaneed and 
hung. Every sash-fast, lock and knob must be cxiiniiiied and all 
drawers, slides and other movable fi-xtures 
tt-steil and left in good working order, 

PAINTING. 

Exterior Painting. The outside lin- 
ish of the house should have received as 
soon as put up the first or priming coat 
of paint, this is usually <lone more or less 
by piecemeal as the different parts of the 
house are completed, and will re(|uire at- 
tention mainly to see that the materials are 
pure and that the surfaces are well covered, 
contain a large projmrtion of white leaxi, 
the new wood far Wfter than any other substance ami will retain 
the second coat well. Pure linseed nil shouki be used, but unless 
care is taken this is likely to Im- adulterated with fish oil which dries 
slowly and never hardens like pure oil. The only way to detect the 
pres<'ntTe of fish oil is by its fishy smell and this is sometimes hard 
to observe. Linseed oil is also adulterated with oils of resin and pine, 
and these are verj' hard to detect, except by long experience. 

Puttying. After tlie application of the priming coat, all the 
nail holes and cracks must l>e stopped with putty, the nails having 
previously been "set" by the carpenter when the finish was put up, 

The final panting of the exterior will naturally begin with the 
roof and be carried downward .so that portions already done will 
not be spattered by subsequent operations. If the roof shingles 




This first coat should 
i'hich will adhere to 
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wre to be painted or stained they should have been dipped in the 
paint or stain for a distance of at least two-thirds fi-oni the butt, 
In^fore being laid^ lliis is a te<lious process but is well worth the 
extra trouble and expenst\ Another method is to paint <?ach course 
of shingles as it is laid, but this is fully as objectionable a process 
as dipping. In either case the coloring of the roof shingles will have 
become hard by the time the walls are painted so that there will be 
no staining of the work below. 

Colors. In the choice of a color for the exterior a few general 
suggestions may property l>e made here. In the first place, it is of 
prime importance that the house sliould harmonize in its exterior 
colors with the surroundings. If the house is to be surrounded by 
plenty of growth, such as trees or shrubs so that the tints of vegeta- 
tion will predominate, the tendency may well l>e toward shades of 
green, yellow, or bro\\Ti, which will harmonize with the changing 
effects of the gro\i'th. On the other hand, if the situation is one 
where rocks and ledges will necessarily lend a grayish tone to the 
surroundings, the house may well be painttnl in shades of gray. 

Colonial Colors. For a colonial design, such as we have 
adopted, the old-fashi()ne<l idea of painting the trimmings white and 
the body color of yellow ochre or gray, may be property considered. 
0{ these the gray Iwxly wiH prove more lasting as the yellow ochre 
often becomes subject to mildew when exposeil to continue<l damp- 
ness. In general, light colors last l>etter than dark colors and do not 
"draw" the joints of the finish. 

Exterior Stains. For shingled houses, stains of various colors 
and ingredients are often used. These are not so durable as painty 
hut have the merit of preser\ing the texture of the shingles, which is 
completely lost by the aj)pli('ation of paint. Creosote stains, pine tar 
stains and oil stains may be obtained. Of these the creosote stain 
acts as a preservative for the wood, especially if tiie shingles are 
(lipped l^efore laying. In the lasting qualities of these stains there 
is little choice, creosote and tar both disappear in time through the 
action of sun and rain, while the tendency of oil stain is to blacken 
or mildew. 

In some situations a preference* may be had for an unpainted 
exterior, the desired effect lacing obtained by the action of the ele- 
ments. In this case shingles should be used for the covering, as 
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cIapl)oards or siding are liable to split if not protected with paint. In 
any case the exterior finish and mouldings should Ik* paintwl or they 
will waq) and twist out of placr. 

Primins^. Before priming the painted finish, all knots, sap and 
strong discolorations must be ** killed" wilh a strong coat of shellac 
to prevent any staining, which will occur unless this is done. The 
painter must be required to examine the finish and report any defects, 
which must be remedied by the carpenter, and all finish should be 
gone over with sand-paper before each coat. As to color of the prim- 
ing coat, white or almost any very light color will do, and it is often 
well to include in the contract simply this and another finishing coat, 
as the work will be better done with less opportunity to cover up poor 
work and less liability of blistering than if three or four coats are 
applied at once, and a third coat may be applied after two or three 
seasons to better advantage. An exception should be made in regard 
to sashes, which should have three or four coats at once. While it 
is essential that the first coat should be of lead and oil, for the sub- 
sequent finish it is not so important. Some of the patent mixed or 
"chemical" paints are convenient and will last well, especially away 
from the sea-coasts. Paint should be applied by long strokes parallel 
to the grain of the wood, and no portion of work should be started 
in the morning which cannot be finished, or carried to some definite 
stopping place before night, as the joining of work done at difTerent 
times will always show a bad place. The back of lattice should he 
painted and all conductors and metal finish and roofs. Canvas 
roofs are best treated by dampening and giving a good coat of oil 
with yellow ochre, then two or three coats of lead and oil paint. 

In regard to exterior painting, the use of tur|)entine is to be 
avoided, as turpentine does not resist the action of water and so 
will not preserve work which is exposed to the weather. As oil 
possesses a natural tendency to discolor white paint, it is ( iistoniary 
to mix turpentine with the oil when an absolute white is desired, but 
in dark colors this is not necessarv, and boiled oil onlv should be used 
unless a dryer is needed. 

Inside Painting. While the same principles apply to the inside 
painting as to the outside, more care should he exercised in the apj)li- 
cation. Puttying must be done with the greatest of care, and a 
grccater skill in the application will he needed. If a painted finish is 
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(IrsirtMi greater eare must be taken in protecting from knots and pitch 
l>y the use of shellac, even to the extent of shelhacing the whole finish 
if it is necessarj'. For inside painting zinc is useil to a large extent, 
instead of lead, and is often pn»ferred as it has no tendency to tuni 
yellow in nnnns which are not well lighted, as lea<l will sometimes 
do. Tastes varj' as to the kind of surface desirable for painted 
finish. If a dull finish is desired it inav l>e obtained bv mixing the 
last coat of paint with clear spirits of turpentine instead of oil. Oil 
gives a somewhat glossy finish and if a L;gh gloss is desired varnish 
mav be mixed with the last coat. The so-called enamel finish is 
very |X)pular and is obtained by the application of five or six coats of 
paint, each coat rubbed down with pumice and oil, the last coat being 
of a prepared enamel. 

Inside Staining. Staining in various tints is a jK)pular way of 
finishing nuuiy interiors. This is done sometimes to change the 
natural color of oak or other hard w^oo<ls, and more often to give a 
desired tone to softer wo<k1s such as whitewood or cypress. 

Stains are in general of three kmds, water stains, oil stains 
and spirit stains. The lichest color eflFects are produced by water 
stains, for the reason that their work is j)erforme<l by absorption 
and tliere is thus less tendency to obscure the grain of the wood. 
( )il stains are superior to water stains in the matter of preser\nng the 
wood and, by reason of not freezing, their use in cold weather is an 
advantage, but the result is a loss in clearness of grain and color 
effects. For renewal of old work oil stains should be used, as the pre- 
vious finisliing will prevent proper absorption of the w^ater stain. 
Spirit stains tend to strike into the wood by evaporation, requiring 
about twice as much to cover the same area as w^ater or oil stains, 
and tliev are not so extensivelv used. 

Varnish and Shellac. AVhere a natural finish is desired the 
treatment will vary from the simple a])plication of a coat or two of 
oil, which makes the cheapest and poorest finish, to five or six coats 
of shellac, rubbed down, which gives the most costly and best of all 
finishes. The actual treatment will varv with the wood and finish 
desired. We find that our painting specification has been very 
carefully drawn, giving the hardwood finish after cleaning, first a 
coat of oil or paste filler, this is cleaned off and four coats of shellac 
applied, each coat when drj' being rubbed down with fine sand-paper 
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except the last. This coat will he rubtmi to an egg-shell gloss with 
pumice atone in oil. Tiie hanl pine finish of the ser\'ice portions of 
the house will be given a good t-oat of oil to bring out Ihe grain of the 
wood. This will be smoothed by sandpapering and then given a 
giKxl coat of sparvamish nibl>ed down, and a final coat of the same, 
tiiLs last coat flowed on and left shining. 

Preparation. For a first-class finish certain conditions imist 
be observed, first In importance Wing to have a smooth and clean 
surface upon which to work. This can Ijest be assured by a careful 
sandpapering of all finish until perfectly smooth, when all traces of 
dust should be removed. If stain is to be used it may then be applie<l 
and, after drying, sand -paper lightly to bring up the liigh lights and 
smooth the grain which will be raiseil somewhat by the application 
of the slain. A second coat of very dilute stain lightly applied with 
a cloth will often improve the grain. This may he followed by a 
very light coat of shellac to protect the solid parts of the wood from 
absorbing too much of the filler, thus improving the contrasts and 
preventing a muddy appearance that is sometimes seen. 

Filling and Finishing. The wwxl is now rea<ly to receive the 
filler which should be used on open grained woods such as oak, ash, 
chestnut, mahogany, etc. Either a paste filler or an oil filler may be 
used, preference generally being for the former. This Is applied in 
IX thick coat, the surplus l>eing wiped off with a cloth, and the whole 
sand-pBperetl lightly. 

After filling, another coat of shellac may be put on and sand- 
papered, and this may l>e followed by two or three coats of varnish 
or shellac acconling to the finish desired. 

Shellac and Varnish. The choice of sliellac or varnish for 
finishing will depend upon the use, condition, or situation of the work 
to be finished. 

In conditions of dampne-ss or where the finish will be subjected 
to tlie action of water to any e.\tent, it will he better to use varnish, 
as the effect of water Is to turn shellac white. VaniLsh, when thor- 
oughly <lry. is not affected by ordinary applications of water. For 
this rca.'^on, if tliew is any suspicion that the finish Is not thoroughly 
ydrj', it will lie safer tu use vamisli in direct contact with tlie wood us 
tlie final seasoning of some of the more "sappy" woods, such as 
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ryprt'ss or haitl pine, will sometimes produce enough moisture to 
whiten the shellac, even under subsetjuent coats of varnish. 

In kitchens, pantries, bathrooms and in general the whole serv- 
ice |x)rtion of a house, it will l>e better to use vamish, as the appli- 
cation of water will be more general in these parts than in the main 
rooms. 

Rubbing Down. The rubbing dowTi of shellac or vamish is a 
})rotection against whitening, and for this reason, besides the gain in 
ap|H»arance, ever}* coat, especially in finishing in shellac, should l)e 
niblnnl down. This rubbing down may be done with fine sand-paper, 
or hair-<*loth or curknl hair, and the last coat may be treated in various 
ways a(*conling to the finish desired. To obtain an egg-shell gloss 
for the final surface the last coat should be rubl>eil with pulverized 
pumic(» stone and raw linseed oil. For a dull finish water may l)e 
used instead of oil with the pumice, and for a highly polished surface, 
a rubbing with pumi(*e and water may be followed by poHshing with 
*'n)ttcn stone** and water. Work that is to be polished should never 
have less than three vamish coats, but an egg-shell gloss may be 
obtaincMl with two coats. 

Floor Finish. To obtain permanent wearing qualities in the 
finishing of floors is a troublesome matter. The elastic varnish 
which wc have used for the standing finish requires a different treat- 
ment when subjectefl to the wear and tear of floors. Referring to the 
specifications, we find that the floors are to be stained as approved, 
and the oak, which is an open grained wood, is to receive a coat of 
oil filler, this brings out the grain of the wood and it is then ready 
to receive three or four coats of shellac each sand-papered as before 
and the la.st coat rubbed with pumice stone in oil or water to a dull 
finish. 

For floors of maple, birch or any close grained wood the oil 
filler would he of no use and its place would be taken by extra coats 
of shelliic. For hard pine floors of the kitchen, back halls and bath- 
room, which arc subjected to a great deal of use and more or less 
water, satisfactory finish may be obtained by giving simply two 
coats of oil with turpentine dryer added to prevent the dust from 
stickiii^^ as it would to dear oil. A finish less expensive than the 
shellaced finish for hardwood floors is obtained by use of wax polish 
which is a)>|)lie(l to the wood after filling or better, over one or two 
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coats of shellac. This is a paste which enters the pores of the wood, 
dries in a few hours, and can then be poHshed with cloths or by drag- 
ging weighted brushes, which are sold for the purpose, to and fro 
over the floor. By keeping a l)nish and the wax at hand, any worn 
spots on the floor can be easily renewed and the whole kept looking 
well indefinitely. 

A first-class job of finishing should never be hurried, but each 
coat should be thoroughly dry. Varnish should l)e applied at a tem- 
perature of about 70° F. and this temperature should be maintained 
until the varnish is thoroughly drj\ Clean brushes should be used at 
all times, and a rising of dust in a room should be wet down and 
checked until the vamishe<l work is completely drj'. 

Miscellaneous. Beside the standing finish and floors, miscel- 
laneous parts must receive the painter's attention. Pulley stiles 
of windows must be oileil, sashes (lraA\'n, exposed brass piping shel- 
laced, and thresholds oiled or vamisheil. All of these minor details 
will need the attention of the superintendent or they will l>e over- 
looked. Other than this, the supervision of the painting work will 
l>e mainly to see that the l>est of materials are use<l. To this end it 
will be necessary to insist that all paints shall be mixed at the build- 
ing, and that all materials are of the specified kind and are brought 
to the building in the original cases or kegs. 

Tinting. It will generally be found necessarj' that the ceilings 
and walls which are not covered with paper or hangings, shall be 
tinted or frescoed. This is a matter which needs to be done bv care- 
ful workmen who understand the preparation and application of the 
colors. Much depends upon the first or sizing coat and this should 
always be applied before tinting or fresco of any kind is done. 

Glazing. It is usually the custom to send the sashes to the 
building all glazed, so that the superintendent needs only to see that 
the glass is of the specified quality and whole. Common window 
gla.ss is called sheet or cylinder glass, and is rated as double or single 
thick, and as first, sc*cond or third quality. Formerly all glass was 
importetl from France or (icnnany, but American ^h^ss lias come to 
be used in general in the greater part of the rnitcd States. 

In the Eastern States window glass is still imported and it is 
customary in the East to spetMfv CJerinan glass for the best work. 
For lights up to twenty-four inches in width, single-thick glass may 
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be used, this is about one-sixteenth of an inch in thickness, while 
double-thick glass is about one-eighth inch. 

The best quality of common American glass is known as AA, the 
second as A, and the third as B. Sheet glass is made by blowing 
the molten glass in a cylinder about fifteen inches in diameter. This 
is trimmetl and cut longitudinally and heated until it can be opened 
out flat. Sheet glass always retains a vestige of its curvature. 

Between first and second quality glass it will be diflBcult to dis- 
tinguish except by practice, but defects or unevenness may be seen 
at once, and plate glass is always readily distinguished, by reason of 
its polish and its absolute freedom from imperfections of any kind. 

Plate Glass. For lights more than five feet s(|uare plate gla^s 
must be used. This may be obtained in three grades, French plate 
and two gradas of American plate. French plate, and the first or 
silvering quality of American plate, are used almost entirely for mir- 
rors, while the second quality of American plate is used for glazing. 

American glazing plate is made in one quality only, and is usually 
one-quarter inch thick for ordinary sizes, but is necessarily thicker 
for large lights, and may be obtained in sheets as large as twelve by 
seventeen feet. Plate glass is absolutely straight, being cast on a 
perfectly flat east iron table and rolled to the required thickness. 
The rough {)late thus formed is carefully examined for flaws which 
are cut out, leaving as large a sheet as possible which is pohsheil. 
French j)late may be distinguished from American plate by the color, 
when looked at endways. The French glass shows perfectly clear 
and white, while the American glass has a bluish color. 

Crystal Plate. A kind of plate glass called crj'stal plate is 
made, about three-sixteenths of an inch in thickness. This is useil 
for railway cars and in j)laces where thin sashes must be used or a 
saving in weight is desirable. 

Final Inspection. With the departure of the painter the house 
is usually complete, and ready for the architect's final inspection and 
acceptance. This inspection should be careful and thorough from 
top to l)Ottoni, and no certificate of acceptance should be issued, until 
the architect is satisfied tliat evervthinj; has l)een done which is actu- 
ally called for or reasonably implied by the plans and specifications. 
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CITV BUILUINQS. 

'I'lic rfi|uireiiieiits of fity buildings, whicli art- for lln' main 
part similar to the praftices which we have alreiwly tonsidereil, are, 
ni'vertheless, in many essentials, distinct. In the first place, the 
ripfumstances of situation, soil and surroundings differ fnim sub- 
urban ur rural conditions. Instead of being able to establish oiir 
building to meet our individual tastes, we shall find that the side- 
walk anti yard levels are already established, and the level of the 
cellars or basements will be found to be restricted in some lucalilies. 
Tlie lines of our building wilt also l)c ileterrained, in a great meiisure, 
by established lines and restrictions so that innoh more of prelimi- 
narj' work will be neetied to make the most of the existing condi- 
tions with which we find ourselves confronted. 

Party Walls. f)f great importance in laying out our build- 
ing will be the existing agreements in regard to parly walls. In 
most cases it will lie found that there has Iwen signed an agreement 
relating to the construction artd use of party walla. The usual 
arrangt-ment is that the party who first builds, shall build and pay 
for the wall, which is erectetl one-half on each side of the party line, 
and that the adjoining owner shall have the right to use and aecjuire 
Uie half of wall which stands upon his side of the Hue, by paying 
iu the i>arly who has already built, the co.st of one-half of Ihe wall 
Bs already e reeled - 

As buildings of ilitTerent heights require walls of varying thick- 
ne.ss, it is usual to agree that no wall shM l>e primarily erected whicli 
extends more than six inches Iteyond the party line, so that if one 
owner ilesires to erect a building which will require a greater thiek- 
ness ihaii one fiMrt for the party wall, he must ciict all cxivpt six 
inchts of the thickness of the wall ufK»n liis own land. Wiile a 
party wall agreement will probably Iw a matter of reeoni, whicli 
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can be looked up in the proper place, much time may often W sa^'ed 
by looking for some infonnation upon the spot. 

If the land on either side of our lot be already occupied liy a 
building, the conditions of the wall finish will be likely to alTord data 
upon which we can work. If the ftiiisluil 
brick or stonework covers apparently only 
one-half of the wall, leaving a surface of 
rough brick set hack from the face or 
"ashlar line," Fig. 94, it will imlicatc that 
''//^^di ''"^ ^'"" ''' * P^i^y ^'fl'l' »•■* '' is the u.-iual 

'•^y^ ^ practice for each owner ti> stop his fn)nt 

at the party line. If, on the other hand, 
we find the finished work covering the 
wall completely, Fig. 95, we may assume 
that the wall in question is not a 
hj party wall, but a wall built wholly 

<i upon the land of the adjoining owner. 

Kin w KUiishai i>ariy wuu ''"'^'•'* <'vidence will be confirmed if, upon 
measuring the distance betw<x'n the two 
hne.s in (jtiestion, we find it to iigrre. vith the figures upon the .sur- 
veyor's plan with which we must l>e providtd before laying out 
our plans. Thematterof party wall 
rights is. however, too inijHtrtant 
to be settled to a .sufficient degree, 
by mere observation, to pennit i>f 
building ojterations, and so we .shall 
need to apply to our client for a 
copy of any agreements or restric- 
tions, imd pro<^¥wl to ])lan and ciin- 
striict the new Iiuililings in accunl- 
ance wilh these. 

Soil. If the natun- of the .soil 
upon whii-li we an- to hnil.l is nol 

known, wv must have In-rings nia.lc v^^-'-^- Ki„i,i, ,.nv:iii ,„„ .i-.r-y 

, . Wall. 

1.1 slidw till- (■oin|H)sition oi the 

soil al ililt'cii'iit levels. If two Ixirings on op|)ositc .sides .show alxint 
111.' siinie character, it will 1h- snHicicnl cvid.iicc. hut if these vary, 
tlicn borings should in- made all around. Uock, clay or grawl 
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Ixittotn will require only that our roundations shall be made wide- 
I'liiiiigh tu (listrihiitc tin- wright of ihe buililinp. ami its tiMitenls, 
iivtT ail area sufficient to sustain it. The l)earinf; (Mnver of nivk 
will van' from Irii to thirty tons jmt MjLai'e foot, dry clay from four 
to six tons, p-avcl from eight to ten tons. If, however, the soil con- 
sists of mud or filled land, such as will l>e found on the bnnlers of 
lake or ocean, it will he neeessan.' to drive piles, up<in which tlie 
footings are sii[ip(jrted. 

Pile Foundations. Piles are made of wood, cast iron, con- 
crete, or steel, but for ordinarj' building they are usually made from 
Ihe trunks of trees, and should l>e straight ami siiiuid, and at least eight 
inches in diameter for heavy buildinf{;s. Spruce, hemlock, Georgia 
pine, and oak are the princijial kinds of woo<l In use for piles. The 
usual methtx! of driving piles is by rej)eate(! blows given by a block 
of iron called the hammer, which works up and down l>etween the 
iipright.s of a inaeliine called a pile-driver. This hammer weighs 
from 1,2(X) to 2,oOfl pounds, and the fall varies frura five to fifteen feet. 
Piles should l)e driven plumb, and any pile which has !>een driven for 
twenty feet or more, and refuses to .sink more than half an inch under 
five blows of a 1,200 pound-hammer, falling fifteen feet, may l>e con- 
siilered as at its depth. Several formula' have Ix-en propose<l for 
figuring the safe load upon piles, of which one of the latest, known 
as the Engineerijig News formula, is: 

, , , , . , 2 WH 

Safe loaii m pounds — ^ _^ - - 

in which \V — weight of hammer in pounds, H ~ its fall in feet, and 
S ^= the average set under the last blows in inches. 

Piles should be spaced not les.-* than two feet, nor more than 
three feet, on centers, and they must Ik- cut olf l)eiow low-water mark. 
'ITie k-vel at which jiile.s are to be cut off will l>e given by the building 
laws of mo'it large cities, and is established at a level which will 
insure of the pile Wng at all times under water. I'lider these con- 
ditions the piling will be .subject to no decay, but alternate conditions 
of moisture and dryness will soon re.sult in Ihe rotting of the piles. 

The superintendence of piling will con.sist first in an examination 
of the pile.s as they are delivered, to see that they are of the requisite 
length and diameter, sound and straight. The lines of the building 
must be carefidly established, and small stakes driven to fix the 
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piwilioii of every pile, 'lliis ;slioul(l be verified l>y the superintendent J 
acrording to the piling plmi furnished. Wlieii llie uc-tual driving I 
cif tlie piles Ix'gins tlierc .should be kept » idniplrtf rt-eord giving llic J 
length of pile, the nunilier of blows, anil the <listumi- which the pile ] 
has sunk at each of the last i,ten) Ijhjws. From this liata the bearing I 
capat-ity of the pile may !» computed by the foregoing nilf. Ai 
formula is known as .Saunder's nde and is as follows: 



S .S " 

in which F — fall of hammer in inches, S = sinking o*. pile at last 1 
blow, in inches, H = weight of hanimer in pounds, vV ^= safe loud J 
tnr pile in pounds. 

Besides this record, the jiilc .shuiild lie carefully watciied while 
being driven, to see that it dtws not K«"t out of line, that die head , 
does not "broom" or split excessively. If there is danger of this, I 
the head of the pile should be liouiid with a wroiight-iron strap or I 
a cast-iron cap. When the piles have been driven, trenches wide | 
enough to acconunodate the stone levelers must lje excavated and I 
kept free from water to a liepth sufficient to allow of sawing off the j 
piles at the required level. This is usually done by means of a cro.s9- j 
cut saw operated by two men, and the lops must be out off at a level 1 
with each other. Piles ex|)Ose<l to tide-watei are usually driven j 
with the bark «)n. 

Footing Stones and Concrete. Whether the liearing hr I 
pile.^ or the natural earth, the bottom of the foundation will usually I 
eonsist of large stones or of concrete. If three rows of piles art 1 
used thej may be covered 
shown in Fig. 96. Two rows of | 
piles are generally capped by i 
series of levelers laid across tlw 4 
trench as in Fig, 07. A footing i 
on earth will i>e laid in a like 1 
manner, and of a width matle j 

nu.rn. upyius ui mitv- iv.> i ■■< i •••--■ i i i i i t J 

necessary l>y the load to be borne I 
and the nature of the soil. The purposes of these wiife footings a 
to spread the weight over a large area and also to tuld stability to j 
the wall, and they may l>e of stone, brick, or concrete. For nearly I 
all buildings on solid ground, concrete footings arc probably the I 
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iH-st. ami ill many cast's concrete cainiiiif; for piles may Ix- used 

to uiivaiitago. 

Trenches for the fcwting may !«■ iliij; Im'I(i\v IIii' ie;;iilur excava- 
tion and of the exact widtli re(]iiire<l, and into this tlie c-oiicrtte may 

be tamptnl {Fig. !)S). A good 

proportion is one part of cement, 

two parts of sand, and four parts 

of stone, for natural cenae nt. The 

thickness of the footing should lie 

one-<iiiarter of its width (provided 

this does not figure less than twelve inches) put in by layers about six 

inches each. If this concrete is much wider than the wall over it, a 
stone leveler may be placed on the 
top, as sljown in Fig. 98 A. 

If preferred, stone footings of a 

similar character may be used, as in 

Fig. 9!), and for light buildings where 

stone is hard to obtain, brick footings 

may Ite used. If this is done, the 

offsets should never l>e more than onc- 

<]iiarter of a brick, and the outside 

work should Ije all headers, with a 

doutile course at the iKittom. (Fig. 

1 )>c laid in a lx<d of mortar .spread on tlic 

of hani 

let if the 




Fig. B6. ConcrelP Lev 



1(H).) This c-ourse should 
iHtttom of the trench, 
burnt bricks, thoroughly ^ 
weather is dry. Too much care 
can never be taken to insure a good 
foun<lation. If im|K>rtant footings 
are ma<Ie of c-oncretc, an in.s|H'ct()r 
shoiikl I)c on the work during 
working hours, to see that the 
coiM-rete i.s mixed in proper ])or- 
tions, and put in to the full thiek- 
ne.ss shown, and tamped and lev- 
eled every six inches. The trenches must be kept free fn)ni water 
until the cement has set, or it will Ijecome utterly worthless, by rea- 
son of the water separating the cement from the sand. If the 
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fiM>tin;: is uf .sloiic, tlu" pn-svncc of water, if only » fvw likIk's 

<l(-t'p. will <l<> no )i;mn, ))iit rli<- f(><>tiii};fli('ii imi.st W- \n-tUlvt\ in finn 

stiTiiI or jiravcl iiistrail of «■» iiinit. 

Foundation Walls. 'I'lu- foinuliilion walls of a <'ity hnildiii^r 

alxivc tin- fooliiij; (.-oiirsc, an- iisimlk l»uilt of stone. ComTctc is 
ustnl to some extent, and brick wil! lie used 
for the party wall where there is to t)e a 
cellar liotli sides. For heavy walls of liuild- 
inp«. tliree or more stories in height, it 
will lie nefessarj' to use block stone. ITiesc 
are stones roughly fashione<l to dimensitm 
and generally laying fnini eighteen inches to 

wall. (Fig, !0I.) Being )>rouglit nearly even and square, not 
much miirtar will l)e used, and this should l>e of dear rement ami 
san<l lielnw the grade hne. 

Rubble Walls. For a foundation of a lighter character, ndihle 
ston<' niiiy !«■ used, 'lliis consists of stone split from a ledge with 
no preparation other than breaking up with a stone hammer, and 
s<|iiaring one edge anil face. -\s 
these stones are irregular in 
slia|»e anil thickness, con.sidera- 
hle mortar will have to i>e u.sed 
and the character of the mortar 
and the lilling of voids will need 
es|H-cia1 atteiUion. An important 
eli'Tiicnt in the strength of a rnh- 
l.l<- wall, is the l«.nding or the 
lapjiing of stones over each other. 
'J'hc slono shoul.l U' laid in 
irivgular courses leveled olf to a *■'«""- ""->' ^'■'"<' ^^-"H- 

liurix.onlal joint almut every two feet, and a l»on<l stone should lie 
pill ill al intervals of four or five feet. Most city laws require a 
certain pnipoition of hond stones, anil, if nothing issai<l, a through 
liond stone should 1h' inserted into ever\- five or six square feet. 
Care must lie taken that the stones are bonded also in the directioTi 
of the length of liie wall, so that no vertical joints may appear 
numing through three or four courses. Outside of the bondinf;, 
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the manner of laying the stones must have our attention. All the 
stones must l»e laid as nearly as possible on their natural lieil, 
that is. with their .splitting surface horizontal. Angles ami comers 
must \x' carefully laid with large stories bonding acro.ss each way, 
as in Fig. 1(12. 

With a heavy fonudatiou wall <if block stom-.s, where each stone 
is ()f the full thi<kncss uf the wall, the main care will lie to obtain a 
giHxl Unid, with level and plumb joints. 0])enings for pip«s .should 




■ lie difficult to break 



In- left when liie wall is U-ing built, as it i 
an (ijM-ning after the walls nn- carried up. 

Derrick Stones. All of the stones which are suitable for the 
heavy walls which we have de.scrilied .should Ite large, and will 
re(|iiire the use of derricks in handling. If the bnikiing is to Ik- one 
of great siw or height, a system of thrw or four lai^ derricks will 
probably have l)een starteil, swinging from some central .scalfold, 
and guyed to this and to each other. For a hnilding of but three or 
four .stories however, the builder wouhl pnihahly use a .series of 
.smaller derricks .supporttnl each by its own guy ro)»es. 'The sujkt- 
intendcnt shouUI make sure that the rojics arc slnHig anil ni)l frayed 
out, that the mast and Ixioni an> neither ciiH-ked nor sprung. an<l 
that dtc running gear is strong and shipshaiM'. 'The securing of (he 
guy rojies is a very im|)orlant matter, and shonlil l>e luited by (he 
superintendent. Although it liehwigs to the contractor to do this, a 
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careful inspection hv the architect will doubly insure the safety of all 

M. * W »' 

concerned. In suburban or out-of-town work the guys will usually 
l)e secured to a convenient tree, and this should be a young or evidently 
sound tree, or if posts have to Ih» put down, as will be necessarj' in the 
city, they should Ix* set deep in the ground with tlie earth well tamped 
in again. The guys must l)e at all times drawn taut, as a loose guy 
A ill be given a sudden and dangt»rous strain if a heavy stone is swung 
iround so as to bring its weight upon it. 

'^rhe derrick will allow of heavy stones l)eing carefully set, and 
his will 1h» es|)ecially noted in the handUng of the capstones for 

the piles. Thesi* will have l)een selected for 
an even lx»d and can Ik* shifteil until thev 
rest immovable on the piles. In bedding, the 
heavy stones may \ye hekl sus[)ended over 
the plac-e where they are to lie while an 
even bed is l>eing prepared, and, if m^ces- 
sarv, the stone mav Ik* lowered and then 
raised again lK»fore the final setting, so that 
the impression will show where the bed 
will need fitting. 

Thickness of Walls. Tin* thickness 
of foundation walls in all large cities is 
controlled by law. aini in gi^nend will re- 
(jiiirc that walls to a depth of ten or twelve 
feet below the ground shall 1k» four inches 
thicker than the wall above, for brick, and 
ei^ht inches for stone, with an increase of 
four inches for cverv ten feet below this. In clav, which is mon» 
serionsly atVccted l)y frost than gravel, it is a gcMnl plan to build 
foundations with a batter on the outside of six to twelve inches, as in 
FiiT. 1(K). so that anv niovcnuMit.oF the earth will rea<lilv fn»e itself from 
the wall, wiiicli shouhl be made smooth on the outside with (vment. 
Areas and Vaults. Areas are often re<|uiiiHl, to give light 
or acc4'ss to basements, and tiicsc will need a retaining wall to kt^^p 
back the eartii. Stone sjjoiild 1m' used tor areas of anv size, anil, in 
excavating, the bank should be disturbed as little as jM»ssible and 
n'fille*! carefullv. If the ai*ea is not more than six or seven feet ileep, 
a go(Ml wall of a uniform thickness of twenty inches will Ik» sufficient 
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but, if deeper, the wall should be made wider at the bottom and bat- 
tered. If the wall is more than ten feet long, cross walls or arches 
should be built to connect with the main building. The bottom of the 
area should be carried at leavSt six inches below the sill of window or 
door, and covered with stone flagging or brick laid in cement, with 
a small l)rick cesspool and cover, connected with the main drain. 

The space under the sidewalks and entrance steps or porches 
is often utilized for coal or general storage purposes. This requires 
a wall at the street line which shall he heavy enough to sustain the 
pressure of the street and the weight of the sidewalk. If it is possible 
to divide this space so that the partition walls can l)e run back to 
the main building about every- ten feet, the construction can be sim- 
plified, but if an open space is rcniuired, a very heavy wall must be 
built at the street line, and steel 
lx*ams laid from this wall to the 
building which will buttress the 
top of the street wall and support 
the weight of the sidewalk as well. 
Brick arches mav Ix* turned l)e- 
tween thest* |>eams and leveled 
up for the sidewalk, or a concrete 
or flagstone sidewalk may be constructed over them. (Fig. 104.) 
If brick arches art* turned, to be covered with an ordinary brick 
paving, the top of the arch should be coated with hot asphalt. Any of 
the modern forms of fireproof floor construction may he used for the 
sidewalk covering, finished with concrete or ** granolithic" surface. 

Dampness. As a protection against dampness, the outside of 
all cellar and vault walls in wet situations, should be coated with 
hot asphalt or Portland cement. Asphalt, applied while boiling 
hot in two or mort* coats fn)m top to bottom, is considered the most 
lasting, if the ground is verj' damp, as Portland cement is affected 
by frost and is easily cracked by settlement of the walls, while asphalt, 
having considerable elasticity, RMuains sound and tight. Coaltar is 
sometimes used, but will gradually l)ecome lirittle and crumble away. 

BRICKWORK AND CUT STONE. 

In the superstructure of a city building of ordinary height, 
say up to five or six stories, and excepting the so-called skeleton 
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construction, we shall usually find that brickwork forms the greater 
part of the wall. The face is often finished with stone, either rough 
or cut, hut the backing, and often the face as well, will usually Ix* 
const nicted of some form of brickwork, so that bricks of some kind 
or another art* probably more extensively used in the construction 
of city buildings than any other material. 

The advantages of bricks over stone are that they are practi- 
cally indestructible, either from the action of fire or the elements; 
they are less expensive and more easily handled. Good building 
bricks of their respective kinds should be sound and free from 
flaws and stones or lumps of lime, uniform in size, and sc|uare, hard 
and not too absorlH-nt. A good hard brick will ring distinctly when 
stnick by another brick or by a trowel, and it should not absorb 
more than ten jx r cent of its weight of w^ater. In selecting bricks 
from a (juantity delivered, the hard and usually darker bricks should 
l)c culled for use on the outside of the walls, while the lighter bricks 
should be used for backing and the inside courses. 

Thickness of Walls. No practical rule can be laid down 
for the thickness of brick walls, as their crushing strength, which 
is usually the only din^ct strain applied, is generally, exc*ept in the case 
of small piers, a minor considerati(m. In all large cities the least 
thickness of walls will l)e fixed by law, walls of mercantile buildings 
being heavier than those used for living purposes; and in no case 
is it advisable that party walls should be less than twelve inches 
thick. Kxterior walls in general, for a building of five stories, should 
not l)e less than twcntv inches in the lower story* and twelve 
inches in the upper storA'. '^riiese dimensions applying to stories 
of ordinary height, and spans of not more than twenty-five feet, 
nor more than twenty-five feet of length without a pier. Walls 
which contain thirty-three per ctMit of openings should also lx» 
made tliickcr. 

Brick Laying. To perform the operation of erecting a brick 
i)iiil(ling it is necessary to lay the carefully chost»n bricks upon each 
other, with a bid of some kind of mortar between. C)rdinar>' brick- 
work is laid in connnon white lime mortar, but for gR^ater strength 
and (Inrability tl»crc is often added a proportion of cement, and for 
brickwork lu'low <xround, cement mortar onlv should be used. The 
thickness of the joints will varv from three-sixteenths of an inch to 



three-eighths of an inch, according to wliilher iUv j<)int is to be con- 
tvaled or mmie a feature of the work. 

Tlie laying of the bricks shouUI In- carefully watched, as there 
is a tendency on the part of many masons to slight this work. "Bricks 
should not be merely laid, but ever\- one should Iw nibbeil and 
pressed down in such a manner as to force the mortar into the pores 
of the bricks, and prroluce the maximum adhesion; with quick- 
setting cement this is still more important than with lime mortar. 
For the best work it is specified that the brick shall be laid with a 
'shove-joint,' that is, that the brick shall first be laid so as to project 
over the one below, and l>e presse<l into the mortar, and then be 
shovetl into its final position. Bricks slioiili] be laid in full beds of 
mortar, filling end and side joints in one ojH'ration. This operation 
is simple and easy with skillful masons, if they will do it, imt it requires 
persistence to get it accomplished- Masons have a habit of laying 
bricks in a bed of mortar, leaving the vertical joints to lake care of 
them-selves, throwing a little mortar over the lop lieds and giving a 
sweep with the trowel which niore or les.-; ilisgiiises the open joint 
l>elow. They also have a way after uiortar has been sufficiently 
applied to the top i»ed of brick, to draw the point of their trowel 
Ihrough it. making an npt'n channel with only a sharp riilge of mor- 
tar on each side (and generally throwing some of it overlH)anl), so 
that if the succeeding brick is taken n|). it will show a clear hollow, 
free from mortar, through the lied. This cnal)les them to bed IJic 
next brick with mon- facility, ami avoid pressure upi)n il to obtain 
the requisite tliiekness of juiTil. Neglect in wetting the brick before 
use is the cause of many of the failures of brickwork. Bricks have 
a great avidity for water, and if the mortar is stiff and the bricks 
dry, they will ab.sorb the water so rapidly that the mortar will not 
set properly, and will crumble iu the fingers when dr\-. 

"Mortar is sometimes made so thin that the brick will not 
abs<jrb all the water. This practice is objectionable; it interferes 
with the setting of the mortar, and particulnrlv with the adhesion 
of the mortar to the brick. ^\attrj mortur also (ontrarts e\ces 
sively in drj'ing (if-it ever dm-s dn ) wluili iau>«-t undiit scttUment 
and, possibly, cracks or distortion rht bricks should not 1h wetttd 
to the point of saluralioii. or tliM wdl U im ipabU of ibsorbing 
imy of the uioislun- fniiii tlic inort u md thi idluMon Utweeu the 
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brick and timrtar will lie weak. 'ITie common method of wetting 
brick by throwing water from buckets or spraying with a hose over 
a large pile is deceptive, the water reaches a few bricks on one or 
more sides and escapes many. Immersion of the brick for from three 
to eight minutes, depending upon its quality, is the only sure method 
to avert the evil consetiiiences of using dry or partially wetted brick. 
Strict attention must be paid to have the starting course level, for 
the bricks lieing of e<jual thickness throughout, the slightest irregu- 
larity or incorrectness in it will be carried into the superposed courses, 
and can only lie rectified hy using a greater or less quantity of mor- 
tar in one part or another, a course which is injurious to the work. 
A common hut iinpn>per method of building thick brick walls is to 
lay up the outer stretcher courses l)etween the header courses, and 
then to throw mortar into the tmugh thus fomiefl, making it semi- 
fluid by the u<ldition of a large <lase of water, then throwing in the 
brickbats (sand ami nibbish are often sulxslituted for bricks), 
allowing them to hnd their own l)earing; when flic trough is fillefi, 
i( is plastered over with stiff mortar, and the header course laiti 
and the operation re[>eated, 'ITu's practii-e may have some iiilvan- 
tage in celerity in e.Yecnting work, but none in strength or security," 

A UKxIification of this practice, where the bricks arc laid dry 
and grouted with moderately thin mortar hi n-cry course, may l»e 
successfully iise<l in weather when there is no daugerof freezing, 
and will make solid work. 'I'liis Ls especially so for footings and 
foundations of brick where it is necessar)' that even,- joint shall l>e 
fille<i, as the thin grouting is more to \w dcpciuU-il U[Miti to fdl every 
joint than the average mason 

Joints. For inside walls which are to be plastered or oiher- 
wisc com-ealed, the joints may !)e simply cut off HiLsh with the trowel, 
hut where the walls arc expose<l, the joints should l)e "struck." 
(Pig. 10').) This consists in pressing or striking liack with the 
tniwcl. the np|KT jMirtinii of the joint while the mortar is .soft, so us 
to form a sloping surfatv from the iHittom to the top. " Keyed 
joints" arc formed iiy ruruiingau in>n jointer with round or V-shaped 
edge along the «Tnter of the flush joint, giving it n dcpn'.s.-iion and 
hnnh-ning the mortar hv the pn-ssure. (Fig. MM!.) Ruled jrints 
arc miuie by holding a stmight-etlgc under the joint and running 
the jointer along, making a perfectly straight joint. 
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BondInK- 'Hk- stR-ii}rth uf a lirirk wsll (k-pml.s not n 
tlic liricks, llir mortar, atid the workiimiiN!ii|>. Inil thi- 
uf llio I lifftrciit nifiiilH'rs, lliu Iximl iir iirniiijJX'ini-iit ii 
tying ttjgt-tlier the separate jmrt.s, am! hImii 
for distributing the effects of conceiitratpil 
loading. The eommon bonding (-onsisls of 
laying every fifth or sixth course of Itricks 
at right angles to the direction of the wall, 
&s in Fig. 107. These courses are railed 
header t^urses and serve to tie the wall 
together. Where tlie wall is faced witli 
presset! briek and the regular occurrence 
Ft«, iiK of header courses would not look well, the fib. me. 
strm-k j..itii j^^ work is tied to the backing by clipping ^ """* 
off the back comers r * the face bricks, and inserting a course of diag- 
onal headers. (Fig 108.) Galvanizetl steel ties of patented manu- 
facture are extensively used in the East and are effective for this 
pnrpftse. Engli.sh bond is a bonding mncli used in Englaml and 
nmsi.ttj: of alternate ef>urses of heaflers and .stretchers, as in Fig. HHI. 



Flenii.sh b 
in .acli 




I, Fig. 110, consists of alternate headers and stri'tchers 

irsc. This bond is sometimes used effectively in facings 

brick, by using blackened headers, ami it is sometimes 

r^- fifth course of face work instead of the diagonal headers. 

of anglex is an important matter, and, in addition to 

nost of the city laws re(]uipe that the comers shall 

' "Its. Ill juining new work to old, how- 
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fVtT. (lin'ct hoinliiif^ should Ik' avoidetl for fear of une<|ual st»ttlement, 
and some such niothinl as shown in Fi^. 1 1 1 should \yv. a(h)|)tiMl. 

Hollow Walls. To oven*onir the tendency of a soh'd brick 
wall to transmit heat, cold, or dampness, hollow walls are often 




FlK. lUH. Diagoual Houd. (Plau.) 



used. A given numlwr of bricks, if built as a hollow wall, will make 
a more stable wall than a solid wall built from the same numl)er; 
l)esides the gain of the air spac^e. Neariy all building laws require 




Fljf. !(>.». KllKllsh Hoiul. 
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the same amount of brickwork, independently of the air space, in 
hollow walls, as is r(Hjuirt*d in solid walls, so that there is a loss of 
space which must Ir» considered in city buikling. 
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All important cDiisidfrutioii is the lK>iKliii|! of tlu- two portions 

of a hollow wall so lliat fiich sliull lulp sustain tlit- i>tltt-r. 'I'ht- 

usual inetluMl lius l>een to do this bv means of withes or headers of 

hrick extending aeross the air 

space, as in Fig. 112, hut these 

permit the moisture to pass from 

the outer to the inner shell, ami 

also allow the mortar dropped 

from the higher portions of the 

wall to collect and partially fill 

the space; a more effective 

methwl of Imnding is hy means 

of a metal tie, either of steel wire or of iron, and these should 
be made with a dip in the center 
to allow any moisture which may 
come from the outer wall to <lrop off 
and not communicate with the inner 
wall. {Fig. 113.) These ties should 
l)e either galvanized or dipped in hot 
asphalt. It is a good plan to provide 
for a circulation of air through the 
space between the walls, by leaving 
openings in the basement and in 
Fijt Hollow Wall the attic where pos.sible. Hollow 

bn(ks are sometimes used for the in.side course of exterior walls, 

but while the) are par 

ti illv effectne in excluding 

moisture thej do not fill 

the place of a hollow wall 
Common Bricks ^^e 

have made free mention of 

"common bricks," "face 

bricks," etc. Let us pause 

to consider just what is 

meant by the terms. Com- 
mon bricks include all Fig. ns. Mui^ii waiiTies, 

rough unpressed bricks which have had no special care taken in 

their manufacture. These, accnnling to (heir pnsiti<m in the kiln, 
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\m<'nun- liiini«'«| to vanin^ <lefrrw> of hanJne.NS. **Arc*h l»ric-k"are 
lh«»>4- wliirh. fri»in U'iiij: near fin', Imh-oiii«* liunud to a ;;n"at de^*i' of 
liarilii«'>^ aiifl an* i>ft«'ii waqxil. vitnt>us. hrittlo. and wvak. "Red 
hri<'k>" an» tho.s«» whu'ii an» iuinKHl with an evrn and nux'iTate temper- 
atiin* ami itiin[Kisi' the bulk of the kiln. Salmon, or soft hricks are 
thorM- which iTn' found at the top of the kiln and are usually under- 
hunit. '^I'hey an» ^ckkI only for inside courses and for lining chimneys. 
Fa^f bricks, in which g<»neral term are included pressed bricks, 
mould<Ml l)ricks. etc., an* made or re-pressed in a dn- press machine. 
Fair bricks an* mon* expensive to use than common l)ricks and are 
generally user! for facing exterior walls, for fireplaces, and for moulded 
work. "Enameled bricks" are bricks whose fac*e is covered with a 
coat of enamel of selected color. T\\e true enameled brick is a ver\' 
expc nsive article, so that most of the bricks called l>y this name are 
glazed bricks, the differenc^e l)eing that the true enamel is fused into 
the clay and is opa({ue in itself, while the glaze is formed by coating 
the surface with a colonel film and covering this with the transparent 
glazing. T\\\s film is appan*nt on chipping off the glazing, while 
the true enamel shows no line Ix'twcen the IkkIv of the l)rick and 
the surfaa*. 

Both . glazeil and enameled bricks are nn{)er\aous to moisturt* 
and are excellent for the facing of halls, courts, or wherever a light, 
clean and water|)roof surface is desire<l. In addition to these, special 
bricks are ma<le for special purposes, as fin* bricks for furnace linings, 
etc., which are open-grained or porous to admit of a rapid loss of 
heat, and paving bricks which are burned to vitrification to with- 
stand the wear of travel and tlie action of frost. 

Sizes. The sizes of bricks var\' with the maker and with loi'al 
customs. Common bricks in New England average al)out 2} ^ 3J ■ 
7 1 inches; in the Western States alxnit 2*. - 4i ^, S^, inches. Face 
bricks are more unifonu in size and average alnnit 2i! \ 4i ^ Si: 
inches. Pn^sstnl bricks are also made in a thinner pattern H ^ 4 1 2 
inches. This stvle is known as the Roman brick. 

Freezing of Bricicworlc, To obtain a satisfactory- result. 
bricks should never Ik* laid in fn^zing weather. If the tempenUuie 
is much Ih4()w 10® F. during the day, si> that it is Hkely to fn^eze 
iluriug the night, salt may Ik* mixeil with the mortar and the top of 
tlic wall well covcrmI with l>oanls and straw, and if the tipper o>ursesi 
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art' fuuiul to liavc Ikvh inrivn ovtr niglit thvy must In' tukvii down 
aixl R'-Iaid, as tlie altoniatf fnt'ziiig and ihawiiij; will iiiatcrially 
dmna^' tliv strength <if lime mortar and will ctitiivly ruin mortar 
ma<le of natural cement of the Itoseiulalo type, "Mortar made of 
one part of Portland eenient and three parts of sand is entiwly unin- 
jured by freezing and thawing." If it is absolutily necessaiy that 
brickwork should \k laid in freezing weather with natural cement 
mortar, it may l>e done by mixing the mortar "with water (o which 
salt has been added in the proportion of one pound of salt to eighteen 
gallons of water, when the temperature is at 32° F- and, for each 
ilegree of temperature l)elow 32°, add three additional oimces of 
salt. Mortar mi\e<l with .such a solution does not freeze in onlinary 
winter weather, and hence is not injured by frost." In addition 
to this, the bricks should be warmed to remove any ice or fnxst. 

These methods may be used in emergencies, but the laying of 
bricks in freezing weather is not to be recommended, if it can he 
a .'oideil. 

Arches. In the erection of brick walls, especial care .should 
lie given to the coii.st ruction of an'hes which will Im- npce.ssar\- *o 



span the openings. Arches, in general, .should [>e laid in cement 
mortar, 'llie two principal forms of arch in brickwork arc the 
rowlock arch, where the bricks are laid in concentric rings of headers, 
Fig. 114, and the gauged arch, where the bricks are cut and Imnded 
on radial lines, as in Fig. 115. For arches of large .spans the bricks 
arc often laid in rings of stretchers. Fig. 116, and, if the span is verj' 
large, these may l>e strengthened by Imnding in headers as in Fig. 
.117. An important point in the use of arches is to see that each 
abutment contains sufficient masonry to support the thrast of the 
iin'h; tie nxls .should Ix; freely used in case of any doubt, and arthes 
of large span .shouki Iks sprung from stone skewbacks carefully cut 
to radi^ lines, as in Fig. 118. 
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*1ortar. All iita^ni-wurk U-lnw ;;niiiii4l sliouKl Ik* laid in 
• ^irit'.T iiiiinar. ari'l all an-lit-^ or Iwavily Idailcil piers as well. In 
litany i-ii\ htw^. ilir H"^' i»f irnii'nt niurtar is nH|uiitHl t(» a certain 
}iri»|Nirtioii (if tlif hriirlit nf wall. ( enient mortar of .some kind 
-l;«i'iM I** unm] for >4'ttin«: <'<»nii<v stones and wherever the work 
i- »-| >*•(•! ally f\|M !>«*«!. For all wi>rk under water, for lai^ arches 
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Fi^. 1 17. Bonded Striitcliers in Arch. 



and for tops of iliinineys, Portland cement should l)e used, and 
Portland ctMnent may Im' mixed with Rasendale to make a strong, 
• |ui<k-settinp mortar. P(»rtland cement and lime may l)e mixed 
To ;:iv«- a >tn»n^ li^ht-<'olore<l mortar which is much use<l in England 
for facc-l»rick work. 

Sand. 'Hic |>n>]>ortion of sand use<l in mortar should vary 
with the kind i>f cement and the use for which the work is intended. 
With HoM'udale (vmcnt, the pro|H)rtion of sand should not exceed 

tlmv to one, and for piers two to one. 
Portland cement mav contain sand in 
proportion of four to one, and lime mor- 
tar three to one. llie object of using 
saiul in mortar is to prevent too much 
shrinkiige, and as a cheaper material 
than lime or cement, its functions being 
mechanical rather than chemical. It 
stRMigthens lime mortar, by supplying 
a base to which the particles of lime 
adhert* more firmlv than to each other, 
but its j)n*scn(t* in cement mortar is a weakness. In all cases a 
tiioroii»j:h niixiiit; is essential, the objec^t l>eing to so thoroughly 
mix tiic jKirticlcs that no two grains of sand shall lie agaiast 
viU'U otiuT without a film of irment l)etween. Hie cement and 
saud sjiould Im' mixed dry, the process being to spread them in 
hivcr^ and then tuni and work the mass until it is thoroughly mixed, 




Fi^:. n>*. Sioii« Skewbiuk. 



II IB 




M 


«Wi^ 




TWO VIEWS OF LIVING ROOM IN RESIDBNCB OF HR. B. 

r'-Tttiilt Llt.yd Wrlghi. Arehltoct, OiiK 
WoodwurkurFumttlOikk: Brick, Brown, 



I. BRADLEY. KANKAKEE. ILL. 



Built lu IDOL 



5^, 



^luo^^^^ 



^\i 






>• 1 



BUILDING SUPERINTENDENCE 113 



when water is added in sufficient quantity to obtain mortar of the 
desired stiffness. 

If too much sand is added the mortar will stick to the trowel 
and will not work easily. The superintendent should become, as 
s(H)n as possible, familiar with the appearance of good mortar so that 
he can tell readily whether too much or too little sand has been added. 
If the mortar slides easily from the trowel it is usually of the right 
proportion. In ordinarj' practice, the lime and sand are mixed 
as soon as the lime is slaked and allowed to stand until needed, but 
it is better not to mix the sand until readv for use. Coarse sand 
makes a stronger mortar than fine sand, and a fine, loamy sand, 
although it works easier than sharp coarse sand, does not make a 
strong mortar. 

LIME AND CEMENT. 

I^ime is now manufactured in nearly all parts of the country, 
but differs in character in different localities. In using a lime which 
is not already familiar, some in(|uirj' should l)e made ius to its prop- 
erties, especially if used for plastering. Good lime in general 
should Ix" free fmm cinders or clinkers, and with less than 10 per cent 
of impurities, and should l)e found in large lumps which will slake 
readily in water, making a soft paste, free from residue or "cort»." 
It should further completely dissolve in soft water. Slaked lime, 
oi 'Mime-putty," as it is commonly called, will keep indefinitely 
if prot(»cted from the air so that it does not dry up. 'i1n's is usually 
done by covering it with sand in the l)ed in which it is slaked. IJme, 
lx»fore slaking, will absorb moisture from the air and l)ecome ** air- 
slaked;" this destroys its strength and care should l)e taken that all 
lime is carefully protected fn)m dampness until used. 

Setting and Durability. I^ime mortar does not possess the 
"setting" (juality of cement, but gradually hardens by ex])osure to the 
air. Lime mortar does not harden under water or in very damp situa- 
tions, but in drj- places where there is ample exposure to the atmos- 
phere, it will set hard enough for all onlinary uses of brickwork, 
except arduvs and pi(»rs, aiul where excessive loads may b<* a|)plied. 

Hydraulic Lime and Cement. Somt* linics, after bunn'ng, 
contain enough clay or silica to acquire tiie property of setting under 
water and are called hvdraulic limes, but wrv us(m1 to verv littrc extent, 
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its their c|ualitit\s are more easily and profitably obtained by the 
use of cement, which is now more readily obtained, although hy- 
draulic lime was formerly imj>orte<l from England and France. 
(Vment nuiy Ik* put in two classes — natural clement and artificial 
(vmeut. Natuntl c(»ment is obtained by burning limestones which 
contaui a large pn)porti(m of clay. This forms a powder which, 
when mixed with water, sets quickly either in air or water. Natural 
cvments an* made in many l(K-alities throughout the country, Rosen- 
dale cement U'ing probably the l)est known brand, and this is usually 
of gcxnl (juality and easily obtained. Of artificial cements the lx*st 
known is Portland cement; this is of English origin and derives its 
name from the n\s(Mnblan(r of a trowelled surface,, to Portland 
stone, one of the In^st known building stones of England. 

Portlanil ct»ment is made by c^ombining proper proportions of 
carbonate of lime, clav. silica and in)n. This mixture is dried 
and then burned into a heavv vitrt^ous ** clinker," which is after- 
wan! gn)und to a powder and run tlmnigh fine sieves to make the 
finished pnxlnct. Portland cement is now manufacturfHl hi many 
parts of the Uniteil States, and of as gcxxl a cjuality as the imported 
(vinents. Portland cennMit <I(k\s not set as (piickly as common 
cement, but j)oss€»ss€»s gri^ater stn»ngth. Tliert* is now upon the 
market a gra<l(* of Portland cement known ius "sand-cement" in 
which a c<Mtain propirtion of sand is mixed with the powder and 
the whole gn)und to the fineness of the cement; this recjuires less 
sand in the final comj)osition of the mortar and is pHxluctive of 
satisfactory nvsults. Another prepan^d (vinent of a natun* similar 
to Portland cement is known as I^jifarge cement, and is useful in 
Matting limestone or marble, as it dfxvs not stain like ordinarj' cement. 

Color. Some i<lea of the (uuditv of cement mav l)e obtained 
by a familiarity with its apj>earan(v upon ojKMiing the cask. With 
common cement tlic darker brown colors, in general, indicate the 
stn)ng(T <jualitics. Too dark a color, however, may indicate, in an 
iinfamiliar brand, the pivsenct* of coloring matter, usually lamp- 
black, 'i'his mav be detected bv puttintj some of the cement into a 

» lit* 

glass of water, when the lampblack will separate as a black scum. 
With Portland cement, a clear grey or bluish-grey color is to l)e pre- 
ferred, as a brown color is Lnven bv an excess of elav, while too much 
of a bluish cast indicates the presi»nct^ of too much lime. Further 
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tfst-s <»f cement may \>e made as described in Part I. for ordinar\- 
work, but for impurtiint engineering works where Portland cement 
is used, it slioidd lie std>jected to carefid tests for activity, soundness, 
and strength, both unmixed and mixed with sand. 

In general, to obtain the best results, the superintendent should 
chooae a fine, well-bumed cement of average specific gravity, and, 
for important work, test it frequently. This, mixed with u sand 
thai has passed a careful scrutiny for cleanliness and regularity, 
Kliitukl give a smooth and strong mortar. 

Protection. Whether lime or cement mortar is used in the 
liiiiiding of a wall, it should be kept at all times protected from the 
weather until the mortar has become thoroughly set. 

Brick Veneer. In some localities, dwellings and light mci^ 
canlilc or public buildings are built with a frame of studs and l)oard- 
ing. veneered on the outside 
with four inches of brick. In 
this construction, the strength 
■ if the building lies in the 
fnime, and thesui«'rinteiident 
shonki see that this Ls built 
iirid braced in the t)est man- 
ner, plumb and straight and 
boarded diagonally, all of wcU- 
sea.soned stuck. Over the 
Imanling, tsirred felting should 
lie placed, and an inch away 
from Ihis, the four-inch brick 
wall, ticii at ahttrt intervals to 
the wooden wall, as shown in Fig. 119. A metal tie such as at 
A may be us«i or the patented tie B, which is better. 

As moisture will collect in the air space Iwhind tlie veneer, the 
lies will Ik- U'tter if given a drip, a."; for hollow walls, and a small 
drain may Iw laid iit the top q! the foundation wall connected with 
the cellar by pijx's for drip and ventilation. This combination of 
,' and wooilwork is not to l>e rcconunended in general, but 
should itnly Ix- used as a matter of economy. 

The u.sc of wtxxi in the structure of brick walls, while soim- 
ihoukl lie avoideti where pofwibie, \Vo<xlen llnlcU 
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were formerly used to considerable extent, but are objectionable 
for many reasons. Besides being combustible, it is almost impossible 
to obtain beams, of the large size which their purpose recjuires, 
which are dr}% and the shrinkage is pretty sure to make a crack at 
some time. «Fig. 120.) Wocxien plates inserted in the wall, for 
a level l)earing for floor timl)ers, should l)e avoided, as their shrink- 
age will leave the bricks above unsupported. Wooden lintels niay 
lie usetl under art*hes to form a sc|uare opening, but the arch should 
always spring fmm the solid wall l)eyond the lintel to relieve it from 

the load aljove. (Fig. 121.) 
Wooden strips are sometimes 
built into the walls for a nail- 
ing for furring and finish, but, 
if used, should be thin enough 
to lay in the joint; and wooden 
bricks, often used for nailings, 
by their shrinkage will In^come 
loose l)esides weakening the 
walls. 
A U^tter way is to use a strong mortar into which the nails of 
the furring strij>s may 1h» driven or jKmnis terra cotta blcx'ks may 
Ik* st^t for nailings in sjKH-ial work. 

Cleaning: Down. When a pieci* of brickwork is complettHl, 
the exterior will utHnl to 1h» cleaned of mortar stains and discolorations. 
This is done bv washin*; ilown 
the wall witii a dilute solu- 
tion of nuiriatic aeiiK usiui: a 
M'nil>l>inir bnisli. followed l>v 
washing with elear water to 
itMnove all tract* «>f the ari<l. 
The wall i^ tiun often «xiven 
a eoat «>f linseed oil ent with 
tnr|nMitine. At tiiis time also, all bad joints are pointer! up, the 
sj)aees untler wintlow sills are filled up, the joints of stonework 
j>oiiited. and the wall K^ft whole and clean. 

\\'aterprcH)fin>c of Walls. Bri<k walls in ex|M)s<Ml situations 
ai*e often tieated with sonic substance to n-nder them wateii)r(K)f. 
( )ne of the most >nccc>sfnl |)roci'SM's i.s known as "Sylvester's Pro- 




Fig, in. Relieving Arch. 
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cess." and consists in applying two waslies to the walls, one com- 
posed of Castile .soap ami water, and the other of alum and water. 
'ITiese applied alternately will generally render the work impervious. 
Several patented .solutions are now upon the market, each of which 
is warranted to protect against moisture. 

Efflorescence. Very disagreeable and verj- common is the 
white efflore.soence which often appears upon the face of the bricks, 
due to the .salts of so*la and potash l)cing dissolved by the water 
and left on the surface by evaporation. Sylvester's .solution is a 
preventive of this, applied in the same manner as for waterproofing, 
and the danger may be diminished by using stronger cement in the 
facv joints. 

Repairs. In effecting repairs in masonry, wlien new work 
is to \tc connected with old, the mortar of the old work must \x 
thoroughly cleaned off, along the 
snrfacv where the junction is to 
l>e made, and the .surface thor- 
oughly wet- The bond and other 
arningemcnts will depend upon the 
circumstances of the case, 'i'hc 
siirfaces coiuiectcd shoidd l)e fitted 
as accurately as practicable, .so 
that by using but little mortar, 
no distmion may take place from 
settling. As a rule, it is better 
that new work should butt against 
the old, either with a .straight joint visibit 
chast\ sometimes called a " sli]>-joiiit " (Fig. 122) 
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face, or let into a 
*> that the stndglit 
joint may not show, but, if it is necessary to bond them together, the 
new work should Ik' built in a <iuiek-.setting" cement mortar, and 
each part of it allowed to ,set Ix-forc Ix-ing loadetl. In pointing old 
ma.sonrj', all the decayed mortar nnist Ih' completely raked out with 
a hooked -iron point, and the surfaces well wetted l>efore tlie fresh 
mortar i.s applie<l. Lining of old walls should Ix- not less tlian 
eight inches thick, anchored even.' two feet. 

Superintendence. In suj>eriiit<'nding brickwork, the main 
tliing.s to Ix- ob.'«^^■ed have Ix-cti ]MiTnted out in coimcction with the 
constniction. Esjiecial care should Ix' taken to mh^ that the bricks 
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are properly wet, that sufficient mortar, of the proper quality, is 
useiL and that the joints are thoroughly filled. The bonding of 
the wall must l^e constantly noticed, especially face work and piers, 
nie work should l)e measured from time to time and the position 
of all openings noted. Reveals and jambs should be measured and 
pluml)ed, and the leveling of courses carefully watched. At the 
level of the floors, the i)edding of all l)earing plates must he watched 
and the numl)er and position of floor and wall anchors noticed. 
Recesses and flues should be carefully followed out, and the tying 
together of hollow walls should Ik* frequent and effective. When 
work is stoppe<l, the top of the wall should he c*overed, to prevent 
rain from washing out the soft mortar in summer, or from entering 
and freezing in winter; and to obtain the best results, the laying 
of brick walls should not \)e attempte<l in freezing weather. 

For the adaptation of l)rick c*onstruction to modem city building, 
we may c»onc*eive the. foregoing principles as elements to be applied 
to the different conditions and uses to which the walls will \>e put. 

Bearing walls are those which carrj- besides their own weight 
the weight of flcnirs or r(K)fs which l)ear upon them. ITie thickness 
of these walls must nec^essarily increase its does the height of the 
buihling, and they must also l>e stnmg enough to brace the building 
iigainst lateral forces such as wind pressure, or the vibrations from 
external or internal sources. 

Curtain walls are those built between steel or iron columns, or 
lK*twt»t*n piers, and carrj' no loads except their own weight. Their 
thickness net^ls to l>e only such as to protect the outside of the build- 
ing and give support to walls al)ove. 

Skeleton construction has all walls, as well as other parts of the 
building, supjx)rted by steel or iron columns and beams. In this 
case the masonry lu^ds to l>e only of sufficient thickness to protect 
the building and the frame against the elements, unless these walls 
arc (ic|K»n(lcd u|)()n for stiffening and bracing the building. The 
(wtcrior walls may Ih» of brick, concrete, terra-cotta, or other fire- 
rcsjsting material, dcjx'uding in a measure upon the location, cus- 
tom, c\|HTi<'nc<* of builders, and the influcnct* of union labor in 
various localities. 

In the case of a skeleton frame, the walls of each succeeding 
story will be su|)portcd uidcpcndcntly and may be c*onsidered as 



ciirlniii wtiiU. At the present »lanilanl prices of matonals, a build- 
ing for ordinary floor loads can U- cperied ciKlit alorics high, with 
ciintiniiinis l>t'ariiig walls of iiiasiiiiiy, more elicaplv timn with piers 
and curtain walls or skeleton eonstruetion. If, however, the extra 
land area, which the thicker l>earing walls will require, is of vahie 
enough, it will be economy to use skeleton construction for six or 
ewn five-storj' buildings, depending lai^ly upon the character 
and location of the building. 

CUT STONEWORK. 

First in consideration of Ihe superintendence of stonework is 
the preparation of the material. In former times, for a work of 
importance, the stone was often brought to the building site in the 
rough, as it came from the (juarrj-, and all stone cutting was done 
iijKjn the spot, but in mo<iern practice the stone will be prepared at 
a stone yard, often by machinery, and will be reariy to lie set when 
received. The stone should be carefully examined irhcn delivered 
and not be allowed to accumulate in great quantities without inspec- 
tion, as a thorough examination is then more difficult. According 
tn the nature of the work, the stone will have received more or less 
of preparation by Iwlng worked into the various shapes and finishes 
suited for its purpose. 

Stock. The principal building stones in use in this country are 
granite, limestone, marble anil sandstone, and these will be selected 
for a given building with reference to color, durability and strength. 
Probably the question of color will enter more strongly into the 
selection than any other consideration, but this should not wholly 
overshadow the consitleration of strength and durability. Cheap- 
ness and accessibility are factors which enter largely into the question 
of stone for a building, and in cities, the resistance to atmospheric 
action and especially to fire, may well be considered. WTiile no build- 
ing stone will resist the action of fire for any length of time, of the 
ilifferent kinds of stone mentiouerl, fine-grained sandstone will proba- 
bly stand the Wst. granite next, anil marble anil limestone the least. 

Testing of Stone, .\hhough it is possible in most cases 
to obtain stone for a building from some well-known quarrj". the 
(junlities of which have been sufficiently proved, occasion may arise 
when some simple tests of a certain atone may be desirable. These 
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t«\sts .should Im' iiijule for ('onij)actnrss. absorption, strtMi^h and 
fracturr. Tlic rompactiu'.ss of a stone can Im* host deterniincHl bv 
(*oni]>arison with some known stone of siniiUir constituents, when the 
least jK)rous in apjx^aranee will usually prove the most durable, 
l^he porosity may Ik* determineil by the jx)wer of absorption which 
it exerts. This may l)e found by immersing the thoroughly dried 
stone in water, and noting the difference in weight l)etween the 
dry and the wet stone. 'Hie absorption of ten per cent of the weight 
of the stone denotes a degree of porosity which is liable to become, 
after a while, grimy in apj>earance, while a hard non-absorbent 
stone suffers little from age. 

In situations where the atmosphere is charged with acids, as 
in large cities or manufacturing tow ns, there w^ill be danger from the 
solubility of the stone, especially in damp climates. Too great a 
tendency may l>e disc»overed by soaking the stone in a dilute solu- 
tion of a(*id, or by dropping acid upon the surface, when presence 
of soluble carbonates will l>e denoted bv an effervescence. The 
pn\st»nc(» of substanct\s easy of solution in water, may l)e detected 
by placing some of the |K)wdered stone in a glass with w^ater and 
allowing the j>articles to settle. If the water is later disturl)ed, the 
presenct* of soluble matter will cause the water to turn muddy, but 
if the w ater remains clear it will denote the presc»nct* of only insoluble 
crj'stals. 

FINISHING OF STONE. 

The method of finishing a stone has a great effect, not only upon 
its apj)earance, but upm its durability. Hie less |X)unding a stone 
receives the stronger it will Ix*, since the repeated jar tends to separate 
the particles and n*nder the st^nie less durable. For this reason 
it is onlv granite and hard sandstones that are usuallv treated bv 
hammering the surface*, the softer stimes l>eing generally finished 
bv the use of some form of chist*l. 

Tools. The principal tools used in stone-cutting are: 

1. Tlie axe or i>ean hammer. This is a solid tool wath two 
cutting edges, and is used for making the draft line or margin on 
granite and in leveling off the face, (Fig. 123A.) 

2. i'he tooth axe is similar to the axe, except that the cutting 
nlcnvs an» divided into teeth. This is used on sandstones as well as 
:)n granite. (Fig. 12;ilJ.) 
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3, The Imsh hammer, a siinarc head cut into a niinilMT of 
points, Thisi.siiseil for finishing; .siitulsliiiie ami ^ruiiitc. (Fif;- I24A.) 

4. 'i'he eniniiall. an iron handle \vith a lonj^ slot at one end 
into which are wedfted a ninnljer of double-headed points. These 
points are senired bv a key and may be removed for sharjiening. 



A. 



=8 



A. 



A. 



B. 

Fit'- 123. Aieand Tooth Axe. Ftg 124. Bukh IlammtT ancl<Yaii<lall. 

This is a common way of finishing sand.stone after (he .surface ha."* 
been leveled by means of a tooth chisel. (Fig. I24B.) 

5. The patent hammer, a hammer formed of a numljtr of thin 
blades of steel which are bolted into a heavy head, and used for 
finishing granite and hani .sand.stnncs. (Fig. 12oA.) 

fi. Chisels of various form, ^_^ 
among which arc to be found the 111*"] 

point Xo. ] , chisel and tooth chLsel i) W -? 

Xos. 2 and 3, the drove Xo. 4, 
all for use with a mallet, the 
hammer chisel No. 5, and pitch- 
ing tools Xos. fiand 7. (Fig. 12').) 

Finish. Tlie simplest of 
the various finishes which rr- 
given to cut stone is the rorhfacc, 
shown in Fig, 126. In thi.s, the 
face of the stone is left rough, 
the edges being pitched off to a ' ^ -.i j ? t -. 

^ • J r, 1- ■ FlB- 125. Patent minimer iinrt cmsL-ls. 

hue. A margin or draft line is 

often cut around the edge, leaving the center with rockface. 
(Fig 127.) Pointed work (Fig. 12S) is done by taking off the 
surface of the stone with a point, and is made rough or tine- 
pointed according to the position or importance of the stone. This 
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is iis.h1 inainly in graiiito, a similar ofTect l)eiiig ol)taine<l in soft 
stones hy use of the t<K)th chisel. T(K)ltHl work (st*e Fig. 120) is <lone 
in straight lines clear across the face of the stone and is used a great 
deal for sandstone and limestone. 

Bush hammering, as its name implies, consists? in hammering 





Fig. 136. PiU'hing off for 
RtH-k Face. 



FlK. 127. Rock Face with 
Draft I^ine. 




Fig. 128. PointeKl Work. 



the stone, usually granite, with a bush hammer, leaving the surface 
covere<l with points. 

Patent hammered work, Fig. 130, leaves the surface covered 
with a series of ridges and is known as "six-out," "eight-cut," or 
*' ten-cut '* work, according to the number of points to the inch. This 
is a usual finish for granite and is generally called for as "eight-cut" 
work. Crandalled work, Fig. 131, is used for sandstone more than 
any other finish, and consists of a series of lines crossing each other, 
or ninning all one way, acconling to whether the crandall is used 






V\yi. 1J*>. Tooled Work. 



Fig. 130. Patent Ham- 
mertMl Work. 



Fig. 131. Crandalled Work. 



from one side or from both. If a smooth finish is desired the stones 
may be nibl)ed. This is easily and cheaply done when the stone is 
first sawed, and makes a good finish. Vermiculated work, shown 
in Fig. 132, is obtained by working the surface all over in imitation 



BUILDING SUPERINTENDENCE 




t»f ihc (lestnictioii hy worms. This is exjx'tisi 
t'Xi-cpt for (jiiDins. 

Tin" iiisprction of stoiK- at ihf Imildiiif,' sliouicl 
especially in tlie matter of finish. The finer 
the degree of finish, the more costly will he 
the labor, and for this reason there is often a 
tendency to slight the work. Eight-ciif gran- 
ite will often be found to be six-cut, and fine- 
pointed or fine-crandalled work will some- 
times be fotmd to be rough and coarse. 

STONE rtA50NRV. 
Rubble. Of the different kinds of stonework, rubble masonry 
requires less preparation of the material timn any other use of tlie 
stone, and covers a wide range of construction, from ordinary foimda- 
tion walls, such as we have alrea*ly considered, to the handsome 
well-pointed masonry of 
churches and other build- 
ings. 

Two definite classes of 
rubble work are recognized : 
(I) uncoursed nibble, in 
which stones of irregular 
shape are laid a.s they come 
to hand with no attempt at 
level courses, as in Fig. 133; 
and (2) coursed rubble, in 
which the blocks are lev- 
elled off at regular heights to a horizontal lx"d,as in Fig. 134. A 
wall of rubble is finished by pointing up the joints with cement 
mortar colored to taste, usually to the same (;olor as the stone, when 
this is at all even colored. Sometimes a false joint of red or white 
mortar is run upon this pointing to imitate ashlar work. 

Uncoursed rubble is sometimes laid with inr'gular pieces having 
hammered joints which are fitted together with no "spalls," or small 
stones, between, (Fig, 135.) This is an expensive and tedious 
process but is very efTeclive when well done. The coursing of 
nd)ble is not necessarily uniform, or at the same level throughout, 
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I..I fall hv I.-V.-1 , 



ux-oiniiiiHlalc thv size uf 



roiighK scumriiif; with a hammer, : 




tint iiiiiv 

th<- iiiiitrrid^. 

The siiiMTiiitfiiilciKv of this class i»f work. Ir-vuiiiI u general 

insjje<-tio]» of the <|imUty ami souiidne.ss of the stone, will \>c mainly 

to see that the stones are well laid after Iieing suitably prepape<l by 
1(1 knocking off all weak angles 
and projections. The stones 
should be clean and free from 
dust, and should be moistened 
l)efore laying. Mortar .slioukl 
lie used in sufficient quantities 
to permit <if each .stone being 
finnly imbedded, and all hol- 
lows })etween the large stones 
should l>e filled with small 
stones rarefiilly bedded in the 
mortar. All large stones .should 
lie laid on their natural hed, 

and should l>e ,so used that the side parallel to the l>ed shall be the 

largest, so tlitil (he stones shall lie flat and in no case be set on 

eilge or nn end. Care mu.it Ik- taken to break joints, and no side 

joint should fonu an angle with the Ufl of less than 00 degrees. 
Tlie Inindiiig of a rubble wall must be carefully watched, and 

bond stones freely u.s*'<l. If the 

nibble is barked with brick, as is 

often the ease, iron ehnnps and 

ties should Ik- in.si-rted, which nmy 

run through the wall ami turn up 

up liehind the brick, if the back of 

the wall is to Im- concealei 

they .should run to the inside 

eonrse of brieks in any ca.-ie. 

fl-'ig. i;i(i.) If nibble is U.S.-.! 

as a backing fur cut stone, the 

facing should cunlaiu a large 

pn>]K>rtion of thick st'jnes which will l>ond well witli tlie rubble. 

These lH)nd stones may Ik' left rough at the back and sides, but 

the upper an<l lower betls sluiuld l>e level, so that they will have 
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nil ti-mlciK-y to wwlfrc off tin- Imikiii};- 'I'lii'* l>!ic-kinji sliiiulil Ix; 
(■nrriwl u[t at the sanic lime ii.s llu- faiv work with the coiirsing 
leveled off ut the same jilace. A giM»il pri)|K)Hi()ii of thlik stimes 
ninning twr>-thmls or more across the thickness of 
Ihe wall is Iwtter than a few extending tlimugh the 
wall. 

Ashlar Masonry consists of hlueks of stone 
which have lieen cut to a regular figure, generally 
reelangular in shape, and laid in eourses of usually 
a f<K)t or more in height. fFig. Vi~.) If the 
courses are not maintained at the same level con- 
tinuously, but are laid of stones of unequal height 
but still level and plumb, the work is called " broken 
ashlar," shown in Fig. 138. 

In all ashlar work of soft material, sueh u.s 
limestone, no stone should have a length greater 
than three times it.-* height. In harder stone the 
length may be four or five times the height. The ihieknes.s in soft 
stone may !>e once-and-one-balf or twiee the height; in lianl stone, 
tlin-e times the height. 

Laying. The U-d Upon which the stones are laid should Iw level, 
mid 'JeHH'd "f ■lii'it nr refuse, and well moisteneil with water. Vpon 
this the bed of mortar is spread 
evenly. Wooden wedges of the 
thii-knessof the joint are then 
laid on Ihe face of the U-d, 
and the stone carefully low- 
ei-ed n[M)U the wedgi's, to l»e 
imived into exact position by 
the aid of a "pinch bar." In 
using a bar or rollers in hand- 
ling cut stone, it will lie nee- 
essarj' to protect the eflges of 
\tuiftrMiwonry. ' the stone by bagging or other 

"softening." When the stone is in its final jiosition, the wedges 
may be removeil anil the stone settle<l into place and Ievele<! by 
striking with a wooden mallet. In the case of hea\T stones where 
there would be danger of the weight of the stone .squeening the 
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niiirljir out of the joint, (lit- wooilcn wcilges are allowcil to r 
until tlie inoriur lias sfl. The Ik-i! of mortar shoiilil Iw kojit 
Imck ail inch or mi fmiii tin- fuiv of the Nlmit', so that the 
stone slmll not lii'ar on Its «nit*T ciige. 'I'his will save mkitig out , 
the mortar when the wall is to l»e pointed, and will prevent any dan- 
ger of the splittiiifj off of "spalls" on the face, which might occur 
on aecoiint of the mortar on ' 
the face of the joint becoming 
hard sooner than the inside, 
when the unequal settlement 
would hring pressure on the 
edge of the stone. 

The same defect may oc- 
cur if the lied of the stone is I 
cut h(jlluw or slack, as in Fig. 
\'.iU. when the settlement of ' 
the mortar will bring the 
wliole pressure upon the front 
edge of the stone with the 
same resuh. For this reason, care should t>e taken that the IhhI 
joints are square and tnie. Door and window sills should be 
l>eiided only under their ends, as the natural settlement will cniise 
them to break if liedtled under the opening. 
(Fig. 140.) Stone work in damp situations 
should be set in cement mortar, but Hme may 
l)e used if the situation is dry. I.imcsttme and 
marble, and .some sandstones, are often badly 
.stained by the use of cement mortar, and inquirj' 
in respect to this should always l»e made l>efore 
using an unfamiliar stone. 

In case of danger from this source, I^farge 
cement, a cement made of lime, plaster of Paris, 
and marble dust, may l>e used, which should be 

pliLstered over the back of the atone as well, if cement must be used J 
ill the backing. 

Bonding. Care must be taken that no vertical joint in any J 
course comes over a joint in the course l>elow, but the stones should J 
break joints or overlap, preferably to an extent of from once to once> § 
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i that each stone wilt he ^ 
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imre feet <if Wiill .sho.il.l 
The strongest bond in a 



Ije 



eourse, 

ported hy at least two stones of the course below, and wili in t 

support ut leiist two stones of the course alwve. This wil! not u 

distribute the pressure of the 

weight above, but will tie the 

wall together in its length, hy 

means of the friction of the 

stones where they overlap. For 

the same reason, the thickness of 

the stones should van", so as to 

make a bond in and out of 

the wall, as in Fig. 141, and 

at least one stone in even' ten s 
the fnll thickness 

of cut ashlar is one in which each course contains 
a header and stretcher alternately, the outer end 
of each hea<ier coming on the middle of the 
stretcher. (Fig. 142.) In broken ashlar work the 
bonil should l)e carefully preserved, and, in the 
case of broken ashlar used with a brick backing, 
it wilh be convenient to use stones of a thickness 
of four, eight, and twelve inches, alternating, so 
that the bond may he obtained through and 

F.f.u.. BondswDH. jhrough without much cutting of the brick-s. 

In the backing of ashlar, the joints of the lirickwork should l)e 

ma<le as thin as possible, awl 

cement should be used to pre- 
vent shrinkage of the joints, 

which will necessarily be more 

numerous than the joints of 

the ashlar facing. Brick 

backing should not l>e less 

than eight inches thick, and, 

if the facing is in courses ex- 
ceeding a fiHif in height, earb 

lai^ piec<' should he tied to 

the imck by iron clamps in the proportion of about every three feet 

ill the length of the wall, and two feet in the height. It will be of 
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aiivADta^f* in thi? clas> of work if the horizontal joints are not 

aOoweii ti» nin to a j^reai length. Changing the level of the courses 

every four or tive feet will make a goorl looking wall. Broken ash- 
lar i> usually prepeinn] at the building site, but it f^nll be a saving if 

the 5tt>ne< are c-ut to the rei]uired heights in the yard, leaWng only an 

eml joint to be cut at the buikling. 

Quotas, Jambs and Lintels. The comer stones of a building 

are calle*! quoin-^. anl they are often given prominence over the la^x? 

of the wall, as in Fig. 143. In broken ashlar 
tlie quoins shoukl lie as large in height as 
the largest of the wall stones. Stones at the 
sides of openings are called jamb stones and 
are often used in a manner similar to quoins. 
Liniek or caps are the stones which cover door 
or window openings. ITiey are usually in one 
piece, as in Fig. 144 A, but are sometimes nec- 
n*- I a v^iiii- essarily jointed. (Fig. 144 B.) In this ciuse 

the ji>ints shouUl \nr "tc^letl" as shown. If the lintel spans an 

oj^ning which is too great for 

its i-anyiiig cajwicity, it may 

lie as>i>ttHl bv the use of a steel 

angle-! ^r i>r l>eam. Fig. 14'». • 

Lintels should l»ear at the 

ends at least four inclies, antl 

in the cas«» of the lintel lieing 

thicker than the jamb, it 

should have l>earing enough 

to n*ach U^vond anv recess 

which the wimlow frame may 

nM|uin\ as in Fi^. 14<>. m> that 

the inside of ilic lintel will U* 

SUl)lH>rttHl. 

-■ 4 ,1.^, -^^ Fl^. 114. Si»me Lintels. 

columns. Arches and 
Trimmings. (\»hnnn>. when* the material will allow, shoul<l lye cut 
in one pictt* with m -panitc capitals and baMvs, and great care should 
U» taken in cnllini:. and aKo in setting, to have the IhhI joints jkm*- 
fccllv level u> the axi-^ of the colnnni. Clear cement mortar should 
Ik* useil t\»r ^'tlin«^^ and es|HMial can' taken to k'»i*p the outside of 
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the joint enijity for a depth of at least three-qiiaiters of an inch, 
to prevent chipping the column. Lintels or coniii-es over columns 
are often exposed on l)oth sides and should lie cut from one stone 
if practicable; if not, they may be built up as 
shown. (Fig. 147.) In this case the stones 
should be carefully tied and clamped together. 

Arches, if too large to be cut with solid 
stones, may lie built up where they are required 
to show both siucs. (Fig. 148.) In the setting 
of stone arch'.s great care is necessary to preserve . 
the perfect form of the arch. Tlie joints should 
always be of equal ihickness throughout and the 
mortar kept back from the face. This is of greater 
necessity than 'n the honzontal courses, as the puni" l,iu«i- 

joints of the arch are under increased pressure. The backing of 
arches shmdd be laid in cement, and weli tied to the stones of the 
arch by clamjis. 'Where two arches come together, the first stone, 
called the "skewback," should be in one piece for the two arches 
(Fig. 149), for if each stone were cut to the shape of its arch there 

1^ would be left a small wedge-shaped 

J . .* .., ' -^ stone. A, which, if separate, might 
^i ■■ I *• ,- ^ crowd the arch stones in. The same 

'=:=^ ■ ■ ■ thing should be done where an arch 

comes near to a comer as at B. 

Flat arches are often used, but, 
while they are architecturally pleasing, 
they are liable to constructional weak- 
ness, and if they cannot be given a 
good height, they should be cut as a 
lintel with false joints on the face. If 
the opening is not wide, a flat arch may 
F1B.H8. HeariDR ot PtonTLi^Ji. ^ <^"t in three pieccs, the key with 
its side pieces l)cing separate from 
the other two pieces, as in Fig. ].')fl. In tins case, and also in 
the ca,s<> of B in Fig. 144, the center .should Ik- set alwtut a (juartcr- 
inch higher than the jambs, to allow fcir settlement, 

CenterinK. For the constniction of arches, whether of stone 
or other material, wood centers will Ih- reqnire<l. Tliese shiiukl be 
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strongly made and should \w left in position until the mortar in the 
joints has Ix-eome hanl. Centers for small arches are usually made 
of plank, with two ril>s set apart to the thickness required, and con- 
nected for a bearing surface by 
.strips of J X 2-inch stick nailed 
to the tops of the ribs. A center 
«f this sort is supported by 
wooden posts from the sill or 
floor below. If the arch is of a 
lai^ span, the pieces wll be 
more in number, in order to use 
planks of ordinary' width, and 
the center will need additional 
support and ties as shown bv Tig. 

ilg, H7. Uuilt-upCoruloe. , - , ™, . U 1 I if 

151. Ihese centers should be 
wedded nj) in .setting, to |)ennit of easy adjustment or removal. 

GENERAL RULES FOR LAYING STONE. 

1. Build tlic masonry, as far as possible, in a series of courses, 
per[>ciidicidar, or as nearly so as possible, to the direction of the 
pressure which they have to bear, and by breaking joints, avoid all 
long continuous joints parallel to that pressure. 
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•St .stones fur iho foundation conrse. 
.'{, I.iiy all stoiicH wliicli cfnisist of layers in such a manner that 
till! principal prf.s,sur(i wluch they huve to bear shall act in a direction 
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perpendicular, or as nearly so as possible, to the direction of the 
layers. This is called laying the stone on its natural l>ed, and is of 
primary importance for strength and durability. 

4. Moisten the surface of dry and porou.s stonea before bedding 
them, in onler that the mortar may not be dried too fast and reduced 
to powder by the stone absorbing its moisture. 

5. Fill every part of every joint, and all spaces between the 
stones, with mortar, taking care at the same time that such spaces 
shall be as small as possible. 

6. The rougher the stones, the better the mortar should be. 
The principal object of the 
mortar is to equahze the 
pressure; and the more 
nearly the stones are dressed 
to closely fitting surfaces, 
the less important is the 
mortar. Not infrequently, 
this-rule is exactly reversed; 
i.e., the finer the dressing, 

the better the quality of the mortar used. 

All projecting courses, such as sills and hntels, should be covered 
with boards, ba^ng etc., as the work progresses, to protect them 
from injury and mortar stains. 
When setting cut stone, a 
pailful of clean water should 
be kept at hand, nnd when 
any fresh mortar c^mes in 
contact with the fare of the 
work it should be immediately 
washed off. 

General Inspection. The 
Fig. 151. Wood™ ceBierina (or Arch. superintendence of cut stone- 
work requires constant attention, as it is expensive and annoy- 
ing to be obliged to remove a stone after it has been set in the 
wall. There are also many devices by which defective stock 
and workmanship may be concealed, which can only be 
avoided by vigilance and the exercise of consldcrnblc knowletlgc of 
practice.'^. 
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The first thing iiecessarj' is a tliorough inspection of the stonel 
as deliwretl, and a <rarefnl seareh for ilefects which are known to bej 
likely to occur in thi; various kinils of stone. 

Granite often (ie\flops local defects, such as seams, knots, ot] 
hrown stains known as sap. 'llic latter will l>e appan-nt upon exam-j 
illation, hut seams are to I)e detected Iiy striking the stone with «J 
hammer, when a Hawless stone will ling clearly. 

Sandstones will often !)c found with small holes, called sand] 
holes, and of an uneven color; there will also Iw local discolorations I 
which are sometimes developed hy entting, and do not appear until ] 
so much expense has l»een put upon the stone that the contractor i 
is often tempted to pass it as perfect if lie can do so. Considerable j 
firmness may be necessaiy to obtain work in exact conformity with \ 
the specifications, but this sliould l>e insisted upon at all times. 
Another defect which requires the exercise of great judgment is the 
matter of patched stones, Expensiw stones are often marred by 
the cutting or handling, and are then so skilfully patched by the i 
of melted shellac and stone <!ust, that they may be overlooked until I 
set, when thev often cannot be replaced without considerable delay, f 
owner agrees, they may be allowed to remain, I 
hut the superinlenilent should see that the J 
]iatching is properly done. Wiere a mould- 
inj5 in this case has l>een knocked off and I 
simply .stuck on again with shellac, the ] 
sujK-rintendent sliould insist that a si|uare J 
block should be dovctuiled in and tlie | 
moulding re-cut. 

In the dressing of the stone, care I 
should l>e taken to see that the work is as ] 
iinely cut :is called for, and mouldings should ' 
l>e cut aeconling to details and tnatcbcd 
together perfectly, .\snlar work should be 
cut with full lieil joints without hollows or 
thin edges {Fig. 1.12), and should In- cut so as to lie on its natural bed. , 
Anchors slioidd In- freely used, and ihc iMindingnf a.shlarnnd bodfing 1 
can'fully wutihed. The setting of i-olumns, arrli stones, and moulded | 
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work .should Ix' cspi-cially noted to see that the mnrlai 
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IwK-k from the edges to prevent their splitting off. and tlie tying of] 
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continuous courses to each other at the ends should l>e insisted upon. 
Projecting courses must be l^evelled off on the top to shed water and 
should also have a drip cut on the under side, so that the water will 
drop off and not run down the side of the building. (Fig. 153.) 
The l^ed which lies in the wall, however, must not be bevelled, but 
must be cut level to maintain the full bearing of the stones in the wall. 

Pointing. AVhen the exterior masonry of the building is done, 
the whole of the stonework must l)e washed down and pointed. 
This should never l>e done in freezing weather, and if done in ex- 
tremely hot weather there will be danger of the mortar drying too 
quickly. For onlinary stonework, Portland cement mixed with an 
equal quantity of sand, and enough water to make a stiff mortar, 
makes a good pointing mortar; but for limestone, marble, or any 
stone which will be stained by cement, 
lime mortar, Ivafarge, or other non- 
staining cement must be used. If the 
joints are not already clean, they must 
be raked out to the depth of an inch 
and moistened, and the pointing mor- 
tar applied with a small pointing 
trowel, and then rubbed in smooth 
with a jointing tool. Either a concave, 
flush, or projecting joint may be made, i''*«- ^^' ^***p «' Comice stouc. 
but the concave joint is mon» durable than the others. The washing 
down of the stonework will be done at the same time as the point- 
ing, and should be done with dilute muriatic acid, using a stiff 
scrubbing brush. Wire brushes are sometimes used to clean down 
marble and granite work. The trade of pointing is in some locali- 
ties made a distinct branch of building trade, and in others the work 
is done by the mason. 

When possible, a professional ** pointer'' should be obtained, 
as he will usually have better appliances, ready for immediate use, 
than will the mason, w^iose use for them will naturallv be occasional. 

ROOFING AND HETAL WORK. 

With the completion of the exterior masonry of a building will 
come, in most cases, the covering in, as practically nothing further 
than the rough woik of flooring can be done inside until the work 
is pnjtected from the weather by a roof. 
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For the roof covering, a variety of materials may be used, com- 
mon among which may be mentioned tin, copper, slate, tiles, and for 
flat roofs, tar and gravel composition, besides many patented prep- 
arations of paper and tar which may be used for temporary roofs. 
Tin Roofs, The cheapest, and at the same time the least 
satisfactory of permanent roofing materials is probably tin. This 
may be used on steep roofs or on comparatively flat roofs, the least 
inclination advisable l)eing f inch to the foot. The boarding under 
a tin roof should be smoothly matched and covered with dry sheathing 
paper, and any holes in the boarding should be filled up. The sheets 
of tin for a flat roof are prepared by turning the edges over so as to 
lock with the edge of the next sheet as shown at A, Fig. 154, and 

they should be painted on 
•the under side and allowed 
to dry before laying. The 
usual method of laying is 
to run the sheets in courses 
across the roof, each course 
being nailed at the top with 
short wire nails under the 
lap of the tin. This method of fastening should not be permitted 
in a roof of any extent, as the rigid nailing of each sheet will 
give the roof a wavy appearance when the metal expands, and 
the wrenching of the tin will often draw out the nails or tear the tin 
from the heads, ^^^len this occurs, the great mass of tin will rattle 
against the roof, besides l)eing exposed to the danger of leaking, 
^rhe proper way to secure the tin is by the use of strips of tin called 
cleats, cut about IV > 4 inches. These cleats should be locked over 
the turned edge of the sheet and nailed to the roof, being concealed 
by the next sheet added. These cleats should be used about ever}' 
fourteen inches along the upper edge and the side of the sheet of tin, 
and they will allow the roof to expand without drawing the nails or 
destroying the tin. 

When the roof has been covered, the seams are all pounded down 
and carcfnlly soldcivd, making a continuous covering. 

Against < liiunicys, donncrs, or other ojK'iiings in the r(K)f, the 
tin slionld he tnnicd up at least four in('lH\s to be capped by vertical 
flashings of lead or zinc, witii gal)leends carried out and tacked over 
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tlie ctlgr of the niouldinf^.'t uiiil finish, ronnoc-tion.i .ilioulil Ih- itiailr 
witli niftal glitters uiul finish li_v locking iiiid solderiny. 

For larpi ami sleep roofs of tin. ({reatcr allowiiiKv niiisl \>c niailf 
fur liie expansion, and this is lioiii' tiy means of staiithng seamtj, B, 
which are formcil by locking together verticaliy tlie sloping scams of 
the roof, the horizontal seams being fiat. To do thi.s the sheets of 
tin are locked and soldered together into .strips running up the roof, 
and these strips are tumeil up and locked together without soldering, 
held ill place by cleats. When finished, the seam shouhl lie about 
an inch in height. 

Standing seam.s are often used for effect, and a still stronger 
appearanc-e may l)e given by ribs of wooil over which the tin is locked. 
The tinning of a roof should lie carefully watched to see that tin of 
the required quality is used, that the cleats are put in as described, 
and that acid is not used in soldering. Only resin should be allowed 
as a flux for soldering, as acid, which is more easily used, will injure 
the tin. The standard slsies of rtwfing plates are 14 >' 20 inches and 
20 X 28 inches; and they are made in two thicknesses marked I C 
and I X, the former weighing 8 o?.. to the stjuare foot and tlie latter 
ten ounce-s. The lighter brand is more extensively used, but for first- 
class work and flashings, nothing hut I X tin should l)e used. Im- 
perfect sheets, called "wa.sters," are put upon the market, and are 
packed in boxes marked I C \Y or I X W according to the thickness, 
so that where perfect plate.s, called "prime," are called for, the super- 
intendent should reject any boxes marked "W." The best gnules of 
tin are now sold with the name of the brand and the weight stamped 
on eveiy sheet, and this should lie noted for lirst-class work. It is 
-worth rememliering that the smaller sheets will make a stronger and 
(letter roof than ihe larger, and for u steep roof with standing seams 
the sheets should lie laid with the narrow way for the width lictween 
the sloping .seams, as this gives more chance for expansion. Tin 
roofs should not be painted until the rain has ha<I a chance to wash 
the tin clean of grease, and all traces of resin should lie removed. 

Tin roofs, while under construction, should be kept clean, and 
nibhish never lie allowed to collect, as nails and other hard substances 
are liable to cause perforations of the tin if stepped on by careless 
workmen. If tin is used for co^-ering of a fireproof roof, the top 
filling shouki be of porous terra cotta which will receive the nails, and 
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iiyiiif; copjxT roufiiig differ 
I'ept tlmt the sheets of c- 



very little irom those (le-ienlietl lor tin, except tlmt the sheets of c-opper 
are much larger and therefore lend themselves more easily to moulded 
forms such as ridge rolls, hips, fiiiials. etc. Copper roofing is often 
"crimpe<!," that is, the surface is covered by fine romigations which J 
present a .softer and more even appearance than the plain metal, ; 
conceal the waw appearance which plain sheets will acfjinre. 

Slate Roofing. On roofs which pitch more than five inclMi 

10 the foot, slates may Ite iise<l. In this case the Ijoarding should b 

matched and covered'wilh tarred pa]>er. On this surfac-e the 

are laid in liiyers l>eginning at the caves with a double course, , 

working upwards to the ridge. 

gauging of the coursesisdetermined 

the " lieiul cover," that is, the 

distance which the top of the slate 

i.s overIap(>ed by the .second slat^J 

hIh.vc. (Fig. 155.) 'Jliis lap shouU 

not l»e less than three inches. 

The usual sizes of slate.s i 
right by sixteen and ten by twentj 
inches, and they run alM)ut -[% to ] 
inch in thickne-ss. Slates .should I 
})iit on with tinned, galvanized. < 
copper nails, two to each slate, ' 
and care must be token that the nails are not driven In lianl enough 
to crack the slates, and yet hanl enough to prevent them from rattling. 
The nails should have large heads and be 3-penny or 4-pciiny nails. ' 
Where slates are cut, as against hips or valleys, care should l>c taken^ 
that each slate receives two nails. Forthick slates the holesshoul<] b 
drilled and countersunk. For first-class work the slates, for u d 
tanee of two feet each sitle of valleys and above gutters, should be "m 
dered," i.i:, Ix'dded in elastic cement, and the same precaution taki 
for a foot in width against hips, ritlges an<l all vertical parts. If siatinj 
is rwiuin-d for very Hat slopes, the whole should !«• laid in cement ^ 
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Flashings, ^'alleys in slate roofs sliould l>e oik-ii valleys of 
metal at k-ast eighteen iiuhes wide, often lai<l, like a tin nwf, with the 
end joints Iwketl and soldered ami tlic edges se<nin'ly nailed to the 
roof boaniiiig. Tin, zinc, or eopper mayl»e ustul, but copper is to l)e 
preferred ft»r valleys, as well as for all flashings. Where the slope 
of the roof rhanf[cs or wliere donners, cliimneys, or other vertical 
parts cut the roof, wi<le aprons of metal should be set and turned up 
against the rising wall to be covered over by the wall covering, or 
with lead counter-flashings built into the brickwork. Gables are 
finished by continuous metal members, run at least eight inches under 
the slates, and tacked over the edge of the wooden finish, or cemented 
info grooves cut in stone copings, called "reglets." 

A good practice is to cap all flashings; that is, the metal which 
runs under the slates is simply turned up against the wall, and a 
separate piece of metal is wedged an<i cemented info the reglet and 
turned down over the other flashing to within half an inch of the roof, 
allowing free movement to each, which will be necessary on account 
of expansion and shrinkage. For the same reason it is much better 
to form the valleys and hips of sheets which are laid in with each 
course, lapping, and not locke<l and soldered. 

Slates are sometimes laid on strips of wood or battens without 
boarding, but do not make so tight a roof; for fireproof roofs, however. 
it has been common to secure 
the slates to small T bars by 
l)olts and then plaster the under 
side, but a better way is to lay 
porous terra cotta blocks I«!tween 
the irons to which the slates may 
■ l>e nailed or cemente<l. A method 
of .slating which may l>e em- 
ployed where absolute tightness is not re(|uirod is called half- 
slating, and consists in leaving a space lietween the sloping edges of 
each slate, not exceeding half the wiillh of the .slate, as shown in 
Fig. l.W. 

In appearance, good slates should have an even color without 
spots, and present a hard straight grain, which shines in certain lights 
with a metallic, silken luster. They should l)e square and true, ami 
free from warped or nicked edges, and neither too brittle or too soft. 
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Tiles. Tlic iis«' nf lilcs for rcxifiiij;, alllioii^Ii hv ni) mrans 
nuKiem priictitv. has of late yt-ars l>rn>m(' nion- gt-ncral in tliis <-oiintry. 
Tiies are miule in n variety of shapes, tlie j^ieiuTtil ]irin<'iple, in ilII eases, 1 
heing that of a slab of baked elayj moulded with an interlocking roll 'j 
or rim. Tiles are laid on batteas or on boanling, as deseribed for I 
slater; the difference l>eing, that instead of a double lap for tightness, | 
the tightness of tiling depends upon the fitting of the tiles into each | 
other. Some of the modem forms nf tiles are shown in Fig. 1-57. j 
With tiles should !«■ use! fop]Kir or zinc- for valleys and flashings, J 
but ridges and hips are gener- 1 
ally formed by tiles of speetal I 
patterns. Plain tiles have long | 
been u.sefl in England ami are J 
in most rases found to l>e 

I'lg, inT. soapetomooiiiies. . 

as good condition as when I 
new. Tiles may Ije us«l on roofs which have a pitch of more than I 
22^ degrees, but will nee<l a free use of elastic cement, especially in 
valleys, hips, and ridges. In appearance, tiles should Ite of ex^en 
color, free from fire cheeks, but well burned and non-absorbent, of 
uniform size and without blisters, cracks or warped .surfaces. 

Composition Roofing. For roofs of a pitch of \ inch to the 
foot or less, a composition roofing, ma<le of .several thicknesses of 
paper coated with tar, and covered with gravel on top, may be used 
to ailvantage. The mode of constructing a composition roof will l>e 
to first cover the boarding, or, in case a fireproof roof, the smooth 
lop of the concrete with drj' resin-sized felt witli a lap of two inches, 
fackol only often enough to hold it in place. Over this are laid three 
full thicknesses of tarred felt, each sheet lapping two-thirds of its 
width over the preceding one, and the whole covere<i wn'th a uniform 
coal of pitch mopped on. I'poii this coating, two layers of (arred 
felt are tacked, each lap|)e<l about twenty-two inches, and the whole 
mopped over and a tiilck coat of pitch flowed on. .\s the ilurability 
of the roof depends upon the paper, only the l>e.st should be used, 
and the pitch should not be so hot that it will destroy the life of the 
paper. I'pon the final coat of pitch i.s spread immediately a coat of 
clean white gravel, completely covering the whole, as a protection. 
This composition of tar and gravel makes a ven- good roof, but i,s 
suitable only for ro*)fs up to a gra<le of three-quarters inch to a foot 
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If much steeper, the heavy coat of tar will run in hot weather, and 
settHng down, will gra(kialiy fill the guttei-s. 

A composition of pulverized slate and asphaU, appHed in layers 
\vith felting, has been placed upon the market, and is more adaptable 
to various pitches than tar and gravel. 

The same precautions regarding the flashing of vulnerable parts 
will be needed in the laying of composition roofs that we have noted 
for Slates or tiles, except in the case of the Plastic Slate roofing; here 
the composition itself is of such a nature that it may be applied with 
a trowel directly to the walls or copings against which the finish is 
made, and being of an elastic and adhesive nature, no great amount 
of metal flashing is needed. 

Inspection. The supervision of roofing work of all kinds 
deserves the closest attention. Nothing is more unsatisfactory than 
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FiK. 158. Copper Gutter. 
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Fig. 150. Lined Gutter. 



to find leaks in the roof of a new building, and the time spent in 
securing a first-class job will be well spent. Slates and tiles are 
easily broken, and unless discovered and brought to notice at once, 
will probably l)e overlooked by the contractor. Composition roofs 
are easily slighted, and when finished give httle indication of defects. 

The only safeguard is constant watchfulness, which is well 
repaid if the roofs prove satisfactor}-. 

Gutters and Conductors. The best material for metal con- 
ductors is copper, but galvanized iron and tin are used to some extent. 
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The usual fonn of a ti>iHM'r gutter is .shown in Fig. 15.S. hut it is often 
iiw-cs-san- timt tin- fact- .shoiikl l>r fortnol of iiioiilclings to match or 
fomi jiart of a -stone or wtfiMloii wirnici-. In this cjisc, tlir pitter is 
forim^l iK'hincI the hnishcd nioiiKlin^. {FIjj, l.'ill.) 'Wv gnttcr shon-n 
in Fig. 15K is nia<U-.of shiTl copix-r, titrnr<l ovor an Irtm Imr A, and 
moulded to fomi the Innifjli, and iiia<k' wide enouj;li to inn wt-ll up 
on the roof hoarding, under the slates or other n>of covering. Bars 
of ropper or galvaniztMl iron are holteil to the outer bar, and nailed 
and soldered to the roof, TliDse 
bars should In- given a short twist, 
as shown, so that the wash of the 
nxif will drip off into the gutter, 
and not follow tlir strap dowii and 
soil tlio face of ihe gutter. In the 
<ase ()f the lined gutter. Fig. 15(1, 
tile outer edge of the metal is 
taekcil to the wood ortucke<I under 
an iron bar previously .secured. 

Standing gutters (Fig. 160) are 
.sonietimrs used where thev will 

FlK-inn, StandlnciiuHoronKimr. , • _,- ,, , ' , 

not l>e ohjeetionnnle liy rea.son of 
hohling back the .snow, hut aiv often a .souret^ of trouble. 

In a gn-at many eases of city Inuhhng e--p« daily with flat roofs, 
it is neeessarj' or C'onvenient that flu outir walls shall Iw carried up 
as a parapet, and the roof water taktn tan of insnle of the building. 
In this ca^ a "eant-boanl" is 
used, shoH^l in Fig. Ifil. 'I'Tii.s 
consists of a bnani surface set in 
the angle of rcmf and wall, and 
grade<l to the desired outlets 
where conductors are placed in- 
side of the wall. 

Conductors. In the case of 
the inside conductors alxive re- 
ferred to, cast iron soil pipe."! may 
be used; and these, if carried down in a hnck wall, .should, if 
tsnhle, Ik- nni in interior walls, and at any rate with not le.ss 
an eight inches of wall Iwtween them and the outside air. 
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riu* riHv.ss is (thru pju'kcd with sonic iioii-i'oiulnrtiii«^ iiiati'rial. 
( )in>iJr iiK tal (oinluctors arr iiiadi' of tin, zinc, ^alvanizc<l iron, 
or (•o|)|K'r, \\\r lattrr Ix'in;; tlic most dcsiral)!** and also nio.st «*\- 
pcnsivr. M( tal condnctors slioidd Ik* nia<lt' in soint* form which 
will pcnnit txpansion in case they should Ix'conu^ froz<*n solid. A 
corrugated ronn<l pijH* or an (X'ta^onal or scjuare j)i|w is to Ik* pre- 
fenv<l. Conductors an» usually ^Wvu an oinaniental top of larg(* 
or small proportions acconlin|^ to situation. 

'^riic c(»nncction hctwiHMi the conductor and the gutter is usually 
matle l>y a Iwut piece* of pipe, sometimes a continuation of the con- 
<luctor, an<l often a piece of lead l)ijx\ 
shown in Fi^. M\'2, calle<l a ^oosi»neck. 
The opening from the fitter to the 
con(hi(t(U* should he pn)tected by a 
strainer to prcvt^it leaves, chips, or 
other >nl)stan<-es from choking up tin* 
pipe, aiwl the lower end, if comiected 
with a drain, should l)e proj)erly 
trap] )('<!. 

"^riie superintendenct^ of gutters 
and conrluctors shouM cov<t the con- 
struction of the trough, if of wo(k1 t«) 
Im' lined, to see that it pitclies in the 
right direction and to the recpiired 
point>. The weight of the metal 
should he examined, and the manner 

of securing hoth gutters and c<mductors l)e carefully noted. Tin 
or iron surfaces which are concealed shouhl Ik* wi^ll painted, an<l all 
solderint; well and faithfully <]one. The ends and hacks of metal 
gutters nuist he examined to .see that there is a sufficient width 
of metal to turn up again.st the wall, or to lie up on the nK»f, eight 
to ten inches being as little as it will lie .safe to allow. All nihhish 
in tlu» gutters nuist be remove<l, and all connections left tight and 
free fnjm obstructions. 

Galvanized Iron Work, The use of galvanized iron for ex- 
terior moulded work and bay window.s has of late years liecome an 
im])ortant factor in building constniction. Especially is this true 
of uKMlern fireproof buildings where it is de.sirable to use no wrunl in 
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tin* (wtcrior finish. lU*lts, cornict^s, pihisters, door and window finish, 

and, in fact, all the trimmings of a building, which in fonncr timc^ 

would have l)ccn made of stone or wood, are now, to a great extent, 

made of galvanized iron or, if not too 
costly, of copper. The structural 
treatment of galvanized iron and cop- 
per being about the same, it will be 
necessary to our purpose only to treat 
of the former, remembering that for 
large surfaces galvanized iron is the 
stouter material. 

Bay Windows. Perhaps the 
greatest use of galvanized iron at pres- 
ent is found in fhe construction of bay 
windows. In this construction the es- 
sentials are lightness and strength, so 
that it is usual to c^onstruct a light 
framework of steel, upon which the 
metal finish is secured, as in Fig. 163. 
Cornices are run on steel or iron brack- 
ets secured to the brick wall or the 

steel frame, as may be found most available. These brackets are 

shaped to conform roughly to the 

outline of the cornice, and it is 

allowable to insert a reasonable 

amount of Iwarding to form a base 

for any broad washes of metal, as 

boarding thus placed, outside of the 

walls, and completely encased by 

metal, is not in any danger from 

fire. For heavy projecting cornices, 

the brackets should be made of 

steel angle in>ns securely built into the wall, or bolted to it, or to 

the steel skeleton. 

Tinned Doors and Shutters. Another use to which tin is 

frequently put is the making of metal-covered doors for the fire pro- 
tection of exposed windows and other openings. Many city laws 

and insurance rules require that all windows within thirty feet of a 




Fl^'. lai. Framing of Metal 
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Fig. 154. Fire Doors. 
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aoiirce of danger from fire shall \w protected by metal-<^vered abut- 
ters of some kind, anil u wiMxlen shutter completely encased in tin 
has been found to !» an effective protection. For protecting openings 
in parly or division walls, the same kind of doors are used, one on 
each side of tile wall, leaving an air space between of about the thick- 
ness of the wall, as in Fig. 164, an<l these doors arc usually required 
to be set in rebated frames, and hung by various automatic devices 
of weights and fusible members, so that they will close at once if 
attacked by fire. 

The l)est construction of these doors consists of a frame made up 
of pine Ij inches in thickness with flush panels, covered with tin 
tacked on as described for roofing, but for shutters and small doors, 
two thicknesses of J-inch pine, nailed together and crossing each 
other, are used. As much care is necessary to pre.serve a tight 
interior for outdoor shutters as for a roof, as a small leak will soon 
rot out the pine core. The joints are all made by locking and tacking 
the tin, and no solder can be used, as the heat of a fire would melt 
it at once. 

Skylights. Another use of metal for exterior work is found in 
tlie framework of skylights. These, if large, are made uj> of light 
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steel angles or T-irons, and coveretl with sheet metal, .sometimes with 
a lining in parts of terra-cotta lilocks. If of ordinary size they will 
l>e formed up of heavy sheet metal, usually galvanized iron or copper, 
and in a variety of designs suited to various uses. The two principal 
forms of skylight are the hipped skylight. Fig. I(», and the gabled 
skylight. Fig. 1(!6. All skylights should be pmvided with a ventilator 
of some sort and often a greater amount of circulation of air is obtained 
by building a \'ertical wall containing sashes or louvre blinds. 

Of ojuslruitioii .similar to large .skylights but without Ihc glawng 
or louvres' in the walls, are roof houses; which must often lie con- 
strucled to giw aifess to roofs or to contain machinerj-. 'I'hcse, 
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if above forty feet fn)in the sidewalk, will Ik* rtcjuired by Tiany cities 
to l)e of firepnK)f construction and are usually made of 1 -irons with 
a terra-<'otta filling, and covered with sheet metal. (Fig. 167.) A 
prtH-aution whicli must l)e taken in regard to the construction is to 
be sun* that the T-in)ns are st^t with their flange inside or on the 
oi)|H)site sitle from the metal covering, or the pounding down of the 

seams of the metal wall be likely to 

L^J^jmL.^ ' .' ' M P ' ' ^'^ " ^^^^ ^^^ terra cotta out of place. 
?3^ali^£3SE^K^^E^ On account of this pounding down 

^^'^'^^ "^ of the seams, it is often better that 

Fif^. 167. HulU>\v-tile Wull. - ii i i 111 <. t 1 

the blocks should r)e of solid terra 
cotta and not hollow tiles. The connection l^etw^een these houses 
and the main roof must In* taken care of as described for nx)f and 
wall flaslr'ngs, due allowance always l)eing made for expansion of 
the metals. In this connection, it mav be well to note that zinc for 
flashings should never In* ustnl where it will come in contact with 
iron, lead, or cop|KT, as this contact will pnxluce voltaic action 
which will fiuallv dcstrov the zinc. 

FRAMING AND FLOORING. 

Frame. The exterior wood framing of city buildings will in 
most cast\s be confined to roofs, since no exterior w^alls within the 
building limits of mo<lern cities are allowed to be constructed of wood. 
Wooden roofs covered \\itli slatt*s or other fire-resisting materials are 
allowed, however, in many cities, up to a certain height above the 
sidewalk. The onlv difference which we shall find in this wooden 
construction, from the suburban house considered in Part I. will be, 
that usually the spacvs to be covert*d are larger and the roofs must be 
conscfiuently of lieavier timber. 

Floors, 'i'lie same tiling will be true of floors, and, from the 
variety of uses to which tlie buildings will \yc put, from comparatively 
liirht i)uil(liu<i:s to heinv stores or warehouse's, a i]:n*at rantje of floor 
constnu'tiou will he required. For brick dwellings, the floor con- 
struction will (lill'er little from tlie wooden houses already descrilKMl, 
tlie priucipal (liU'ereuce being tin* greater spans, and consequently 
heavier linib(*is, and also tlie fact that the outside l)earings are taken 
by the brick walls instead of wooden girts. The joists hi this case 
.>huul(l run onto the wall at least four inches and should be l)cvelled 
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at the end, so that, in case of fire, the flcxira luay fall without dcstroy- 

L iiig the wali. (Fig. 16S.) The joists must lje aiichorwl to the walls 

attout every five feet with iron anchors secured to the joist at the side, 

»nd low dowii, to allow the joist tu 

fall ont if hunied. These ties should 

be continueil across the building li> 

tviiig the inner ends of the joists to- 

I gelher and putting an anchor m the 

I opixjsite wall, in as nearly a direct 

line across the house as possible All 

lai^ tiinl>ers, sucli as girders, should 

have anchors and should rest on ca&t- 

iroii wall plates. Partitions should 

have a stud set close against the brick 

wall and Iwlted to it, and all large 

openings, such as stair wells or skylights, should have headers 

I hung to the trimmers by stirrup-irons or patent hangers, shown in 

I Fig. I(i9. 

n the brick walls which come so near to the 
n uich cannot lie turned, a, header should 
Ih- cut in or a steel beam 
inserted in the wall. Joists 
an' sometimes hung to the 
walLs by hangers, and do 
itol nin into the wall at all; 
but while this preserves the 
full strength of the wall, it 
does not make so good a tie 
' and is not generally done. The wall plate of a brick dwelling 
will usually W made of a plank the thickness of the wall, and 
I secured by J-incli Mts which are buitt into the wall, as in Fig. 170. 
|r These Imhs should run at Icajul twenty inches down into the wall, 
I iuid hft\'r a large w«.sher plate at their lower cud. \Mieii the wall 
1 iios been brought to the nHpiircil height, the plate is Imred with holes 
I to fit tiie ImlLs.and a mil and washer screwed on. Over the plate the 
} mftersare nolihcd. :iud llic iiHif constnicted us for a wooilrn house. 
Store and Office Floors. In riie i-onstruclion of stoa>s, 
\ wwehouscs. or oHico liiiildings. willi womleri floors, llie useofyarti- 
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tions for earning the floor should be avoided, and columns and 
girders substituted. The reason for this is that, under heavy loads, 
the stu<lding w\\\ often spring enough to crack the plastering, and 

l)esides, the occupancy of this class of 
buildings by different tenants will re<:|uire 
numerous changes in the partitions from 
time to time. The large girders and 
posts also offer greater resistance to the 
action of fire, and permit of fewer con- 
cealed spaces. Many city laws require 
the use of brick walls, trusses, or col- 
umns and girders for support, if floor 
spans exceed thirty feet, and this is a 
good rule to observe. 

In establishing a line of columns 
and girders, the columns should Ije 
spaced alx>ut twelve or fourteen feet apart for wooden girders, 
but can be brought up to twenty-five feet for the span of steel girders. 
If solid wooden j)osts are used, they will last better if bored from end 
to end through the center i^-ith a hole about an inch and a half, with 
a half-inch hole bored into the center at the top and bottom. This 
allows a circulation of air through the center of the post, and guards 
against drj- rot, especially if the post is not thoroughly dry when set. 
'^riiis central boring should be done 
from ofw nuly and, if it comes more 
than an inch out of center at either end, 
it will weaken the post and should be 
cause for rejection. 

All wooden posts canying girders 
and jK)sts alx)ve, should have an iron cap 
with side phites to receive the girders, 
Fig. 171, allowing the post above to be 
supported directly by the post below, 
and not to stand on the girder. This 

must l)e done for two reasons. One reason is, if the girder ran 
over the toj) of the post and the post al)ove were set upon it, the 
natural shrinkage of the ginlers would l)e muUiplied by each 
succtHMling floor, and in a building of four or five stories, 
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this might amount to two or three inches, so that the upper floor 
beams at their inner end would be that much lower than the outer 
ends which are supported bj the rigid masonry. Another reason is, 
that the crushing strength of tlie girder 
in its longitudinal position is not so great 
as the post standing on end, and it might 
t)c unable to support the accumulated 
weight of several stories. This support 
was formerly obtained entirely by the 
use of cast-iron pintles. Fig. 172, which 
are cast with top and bottom plates to flt 
the posts, the weight being transmitted 
by the cross-shaped metal. This is an 
effective method, but has l)een super- 
seded by the more modern steel caps. 

The bearing of the girders should be 
Fig. IK. cast iron Plotlc. . i . c ■ u -^i, i i 

at least nve mches on either end, and 

a box hanged of some kind should be used to support the wall 

end of the girder, as shown in Fig. 173. 

Iron and Steel Supports. For large spans and heavy weights 

it will be often necessary to use iron or steel columns with wooden 

prders. Jf cast-iron columns are used, they should not be made with 

a shell less than three-quarters of an inch thick. 'J'his is necessary 

on account of the danger of an unequal 

thil:kness in the shell of the column. To 

obtain the hollow column, the casting 

must be made about a "core," and 

although this core is accurately centered, 

there is danger of its Ijeing displaced by 

the pouring in of the molten iron, as, 

being of a lighter composition, It will 

have a tendency to "float." This may 

result in an added thickness to one side 

of the shell of the column and a corresponding lack of metal on the 

opposite side. To guard against this defect, cast-iron columns 

shouU) always Im- tested !»}■ Imring a small hole on op|M)sitc sides, 

and if more than one-fourth of tlic thickness of shell is wiinting in any 

column it slionld be rejected. 'Ilie outer surface of cast iron .shoukl 
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be smooth and clean, with sharp angles; and all projections, such 
as lugs, caps, or bases, should be closely examined to detect the pres- 
ence of cracks which may occur at these points. 

Cap and Base. The top and bottom of all cast-iron columns 
should \ye turned off in a lathe to insure a bearing at right angles 
to the axis, and plates should be used to increase the bearing. These 
plates are cast with a ring or with projections to hold the column 
in place against movement, and they should be planed to a perfectly 
even bearing. The cap must never be spread out as a casting, 
Fig. 174, but should carry up the line of the column itself, all orna- 
mentation recjuiring a great projection being cast separately and 
fastened on, as in Fig. 175. This allows the shaft of the column 
to nm straight up to bear the weight of the column above, while the 




KIk'. ITl. IinnroiMT Casting of Column. tig. 175. Proper Application of Ornamem. 

girder is home by the projections cast upon the column. The dis- 
tance from the cap to the top of the column should be about four 
inches greater than the depth of the girder to allow room for bolting 
the columns together. 

With a wocnlen girder, the ends of the timl)er must l)e cut out 
to fit the diameter of the column (Fig. 170), and the girders must 
l)c tied across the ca|) by stout .straps on each side. If steel In^ams 
arc used, they can he ta|)[HMl to the column phite or stnipix»d tog<^ther 
around the cohnnn. 

Pipe Columns. Ilcavv \vr()n<i:ht-iron pijH* is often used for 
colnnnis, a cap and hasc hcin^ sometimes ca.st and screwed on l)y a 
thread; and a |)at(Mitcd cohnnn formed hy filling the pipe with 
ccnit nt, may he obtained ready fitted with cap and base. 
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Steel Columns and Girders, Where the spacing of columns 
is required to be increased beyond the safe bearing of wooden gi^xlers, 
steel girders may be used. These usually consist of one or more 
steel I-beams, and they may l)e used with cast-iron columns or with 
steel columns. With cast-iron columns, the same methods will 
suffice as in the use of wooden girders, but with the use of steel colui/ins 
a new method of construction 
arises, which it will be better to 
consider later in connection with 
steel framing. It may be properly 
said here, however, that the use of 
steel girders and steel columns, 
even if the floor timbers are of 
wood, is to be recommended for 
high buildings or for buildings 
which are subjected to the jar of 
machinerj'; the reason for this 
being in the greater rigidity which is 
possible in the girder and column 
connections, and the greater ease 
with which this construction can be braced. 

Floor Beams. The use of wood or steel for girders will require 
different methods of construction. If wooden girders are used they 







Fig. 170. Seating of Girder on 
Column. 





riir. 177. Iron l)o;r. 



FI^'. 178. Spikiiij^ of J..Isi.s. 



may 1k^ set wholly or partially below the floor timber.^ or flusli with 
them. If there arc no objections to di-opping the girder U'low, 
this is the simplest and strongest construction. In tin's ca.^e, the 
floor beams should be sized down on the girders to maintain a per- 
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rtly level floor Hnp, and a full bearing should be obtained for eat-h 1 
'timber. Where the girders are large the timbers may be brought I 
to butt against eauh other it|K)n the girder; and they should be j 
secured end to end by Iron dogs whitli turn down into each limber, i 
(Fig, 177.) For small girders and light timbers, it will be better to I 
let the timbers lap close and be spiked to each other, as in Fig. 17) 

^Mieii the girders arc near together, and the timbers long enough j 
to span two divisions, a rigid floor may be obtained by "breaking ] 
joints" with the floor timbers every five or six feet. 

Flush Framing. If the girder is to be framed flush with the j 
timbers, the use of stiri'up irons or patent hangers is recommended, 
as prescn'ing the full strength of I 
the girder. In this case the tim- 1 
l>ers should l>e brought as nearly , 
opposite lis possible, and iron 
dogs loug enough to reach over j 
the girder and drive <lown into ( 
oj>positc timbers should be used. 
(Fig,170.) 

If the girder is deeper tlmn 
the floor timbers it may be set 
flush on top, and smaller pieces of Iiard pine or an angle iron may 
be bolted to the lower part to receive the floor timbers, as shown J 
in Fig. ISO. 

Crowning. All floor timbers having a span of more than six- 
teen feet should be crowned, that Is, the top of the joist is cut to the 
. sliape of au arc of a circle, having a 
rise of one-quarter inch to every six- 
teen feet of span. Tliis is necessary 
to allow for the onllnary sag of the 
timber, so that a level floor may result. 
Steel Girders. With the use 
of steel ginlers new considerations ■'"'*'"■ 

will arise. If a single Ix-am is .set entirely l»elow the floor tiral>ers, 
it will give a lictter bearing if the timlwrs lap anil spike to each other. 
With two or moro beum.s, the timbers may bt^ Imiught end to t-nil 
as on the heavy wooilen girder. If lite .'rtee! ginler is set Hush with 
llie beams, they may be cut so as to run into the trough formed hy 
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the flanges of tlie beam, Liit should be siipi^rted by stirnip-irons 
or hangers. Fig. ISl, as the sloping flange of tlie sltt^l l)rani does 
not afFonl a good bearing. If tlie steel beam is deeper tlian the 
fifwr timbers, a common method Is to holt a . 
timber to each sitle of the beam for a bear- ' 
ing; and of course an angle I>ar can be , 
used in the same manner. (Fig. 182.) In 
any case, the floor beam should be fastened 
so that there is nodangerof slipping out of .sieeu;ira«r. 

the hanger. Most of the patent hangers have a lug, or bolt, to 
secure the timber in place, and where timbers come opposite, com- 
mon iron dogs turning down into ea^h timber may be used. 

5Iow Burning and Mill Construction. The use of the 
methods of heavy timbering just described, with floors of matched 
or splined plank, and with no wood partitions or furrings enclosir.g 
hollow spaces, constitutes what is generally termed Klow-huming 
construction. To obtain the 
best results from this method 
of constniction, woo<len gird- 
ers should always he set 
flush with the floor timbers 
on top, as the dropi^ed gird- 
■'"""'^"'""" or with the space above will 

permit flames to lap arouml the timU'r and it will Iw more (jiiickly 
consumed than if it is flush with the rest of the floor beams. Greater 
protection is obtained by protecting the wood with plaster on metal 
laths, leaving no air spaces between the plaster and the wowh 

nill Construction, as its name denotes, should pn)perly belong 
to the particular methods of con.struction which have been devised 
for resistance of fire, an<l the sustaining of the loads and shocks of 
machinery, to which manufacturing buildings are parlit'ularfy sub- 
jected. This requires primarily the disposition of the timber and 
plank in solid masses exposing the least numlmr of comers to the 
action of fire, of separating the floors by fireproof stops, and auto- 
matic arrangements of closing hatchways or elevator openings, and 
of enclosing stairways in incombu.stible partitions. 

The typical construction employed for the mills of New Eng- 
land, and the only form acceptable to the insurance companies of 
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tliat spftion, consists of posLs at least 10 >; 10 inolics, spacttl almtitl 
eight feet apart in the length of the mill ami twcnty-fonr or tnx-iity-fiveV 
fwt across. Insti'iul of a line of ginlers nuining lengthwise overfl 
the line of jK)s(s, the floor beams are laid across tlie mill on (he I 
tops of the posts. These l>eiiuis are usually 12 V. 14 inches, orjj 
two pieces of 6 X 14 inches, bolted together with an air space be-l 
tween. The wall end of these timbers should rest on iron plates I 
and the ends Ije itevelled ofV and secured ] 
only at the bottom, so that they may fall out I 
easily if burned, and not pull down the wall. | 
(Fig, 183.) Tliese timbers are supported I 
by jjon jiost caps or pintles, as already dc- I 
scribed. The flooring consists of a laj-er of 1 
three-inch planks, not more than ten inchcf | 
wide, splincd together and blind-nailed; 
and it should Ix- long enough to span two ] 
spaces, breaking joints evciy four or fiv< 
feet. All of this coustniction is usually of 1 
(jeorgia pine. 

The upper floor is generally made of hardwood such as maple 
or birch, and this h laid with square edges over two or three thick- 
nesses of paper, each layer Ix'ing mopped with tar, asphalt, or similar 
material; or sometimes a layer of plaster is spread between the ■ 
upper and under floors. J 

Tliis constniction may be adapted to the use of mercantile ' 
or office buildings, but the general requirements of this class of 
buildings will not atlrait of the posts occurring so often as every eight 
feet. This necessitates the u»! of a ginler and iiitennediate beams. 
If these Ijeams are spaced four or five feet apart, it will permit the use I 
of two-inch plank which may be tongued instead of splincd. With this | 
increased spacing of the posts, it will be necessary to use Iron or 3te^» 
posts for a building four or more stones in height; and if the posts J 
are more than fourteen feet apart, it will be cheaper and better to use J 
steel beams for girders. In this case, all weight-bearing metal | 
must be protected by at least an inch of plaster or other fireproof 1 
matetial. 

Partitions. Where slow burning or mill construction is used j 
for the floors of a huildinjj. the partitions should l>e made of solid I 
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plank plasteRvl on lx)tli sides on metal lathing, or olst* of li^lit steel 
framing with metal lath, and pltuster. 

Roofs. T1k» same metluKls of framing may 1h» employe<l for 
the roofs as foi the fl(K>rs, but lighter timlxTs can lx» us^hI, si»t to the 
required pitch, with a tar an<l gravel or metal roof. Steep pitched 
roofs may also l>e constructed in the same way, trussing the timl^ers 
if the span requires it. 

Supervision. The suptTvisipn of the framing of floors of 
brick buildings will call for constant vigilance on the part of the 
superintendent, as it is not only necessary to follow closely the work 
of the carjKMiters, but the fact that the mason-work is l>eing carried 
along at the same time, by a different set of workmen, will necessitate 
a great deal of forethought in order to bring the different parts 
together at the proj)er time. 

'^llie anchoring of floors proj)erly, and at the proper time, w411 
require amstant attention, and the setting of plates, the building- 
in of bolts and hangi*rs, and the leveling-up of floors and walls to 
their relative positions, will require harmonious action between the 
mason and the carpenter. 

In heavj' framing, careful watching w^ill be necessary, to see 
that pro{)er connections are made l)etween post, girders and floor 
l)eams, and that all necessary ties, straps and bolts are set and 
tightened. 

If trusses occur, they should be strained up tightly when built 
and kept tightly strained as long as there are any workmen remain- 
ing at the building, as the shrinkage of the timbers will often loosen 
the joints and allow sagging to occur. 

Flooring. As soon as the floor timbers are in place, it is gen- 
erally the custom to lay down a rough floor. This makes a platform 
upon which subsequent operations are carried on and also forms 
the foundation for the upper or finished floor. The character of 
this rough lining floor will depend upon the natun* of the floor con- 
struction. If the floors are of slow-burning or mill construction 
with the beams far apart, plank must be used of varying thickness 
according to the spacing of the beams. For a spacing of four or five 
feet, 2-inch plank may be used, but from five to eight feet of space 
will require 3-inch plank. This planking should be matched or 
splined and securely nailed to every bearing, and it will add to the 
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ripdity of the huildiii^ if laid diagonally, lK\si(les giving an even 
snrfacv upon which to lay the finislied floor. For the under floors 
of dwellings or other buildings of ordinary light construction, an 
under floor of J -inch hemlock or pine is generally used without 
matching. The boards should be mill-planed to an even thickness 
and as narrow as can be readily obtained. The under flooring should 
Ix) securely nailed to every bearing, and should be laid close to the 
exterior walls, covering the floor surface completely with no large 
holes or wide crevices. 

Upper Floors. The laying of upper floors should be delayed 
until the finish of the rooms has been completed, up to the hanging 
of the doors. For floors that are to be carpeted, spruce or pine 
is generally used, and this may be laid without matching. For 
floors not carpeted, hardw^ood flooring should be used, and the 
boards shoukl l)e sawed into narrow widths and matched and blind- 
naile<l. 

For floors of kitchens, offices or other places w^here much wear 
will come, and where the expense of oak or other fine woods is not 
desirable, floors of rift Georgia pine may well be used. Birch and 
maple also make a good floor and have good wearing qualities. 
For parlors, halls, and {or parquetry flooring, oak is used to a great 
extent, either by itself or in cx)nnection with other fancy woods. All 
hardwood flooring should be quarter-sawed. The usual thickness 
of flooring stock is |-inch, but for stores, factories, or public buildings, 
IJ-inch or 1 \-inch stock should be used. 

Stock. Spruce and pine floorings are carried in two grades — 
first and secoixl quality. First quality is free from knots, while 
second quality will have small and tight knots. 

Hard pine flooring is rated as rift, or **(|uarter-sawed,'* first and 
second clear, and star. Only rift hard pine should be used for a 
good floor, as '^slash'' boards will split and sliver. Oak flooring 
should always be (juarter-sawed, and this us w\'ll as all hard w^oods 
shoukl be used in narrow widths, 2V inches being as wide as should 
be used for first-class work. First-class flooring is usually grooved 
on the under side to lie close to the under floor and should be matched 
and blind-nailed for good work. For offices or factories, square- 
edged boards will wear better and admit of renewal more easily than 
matched flooring. Floors laid diagonally or across the under floor- 
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inp will lip smoolher and rrmaiii closer, than if laid the same way as 
tlie iindrr fiwir. If tlic added stiffness is desired fnr mill fliior.s, 
and it is not coinx-niciit to lay tht" flocir diagonally, a dfgrcc of stiff- 
ness may be gained by laying the floor sqiiari' and nailing it in diag- 
onal rows. 

Paper and Deafening. Between the upper anil under Hoors, 
|>aper should l>e laid, and a deafening of plaster, qnilt or mineral 
wood niny l>e useil. For mill or factory floors, two or three thick- 
nesses of pa[>er should be used, mopped with tar or asphalt. 

Tiling and Mosaic, Where tiling or mosaic is used for the 
upper floor in wooilen c-onst ruction, special preparation will l>e 
needed to obtaiil a thick bed 
of concrete or bricks nnder 
the tiles. To do this the 
rough floor must be let down 
between the timbers, and sup- 
ported by stri|>s nailed to the 
siiles of the floor beams, as 
shown in Fig. 1S4- .\ Wd of at least 4 inches shoulil \» pro\'ided, 
and die beams should Ijc cut off to a lievel on top as shown. Even 
then there is n tendency for the 
tiles or mosaic to develop a crack 
over the Iteams, and .so metal lath- 
ing is often nseil to prevent the 
concrete l>ed from cracking. 'I'hia 
preparation is necessarj' for olil 
fltxirs which arc to \te tiled, or 
where the tile fl<Mir covers only R 
[Hirtion of a new floor, bnf when 
the whole of a new floor is to Ik- 
covered with tiles, and then- is 
nothing to prevent, it wifl lie In'tttT 
to set the floor tiraWrs enough 
below the finished level to obtain 
I the same result, (Fig. 185.) Narrow boards should be used laid 
{-inch open to allow for swelling. 

To prevent the moisture in the concrete from l>eing aksorbeil 
I too quickly by the boarding, and to guard against dripping, two 
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thickiuvsscii of (arnMl [)a|KM* may be spread over the whole surface 
before the In^d is hiid, and the use of corrugated metal lathing is 
sometimes advisal)le. The pn'paration of wocnlen walls for tiling 
is mon» simple. Here it is only neei\ssary to pn)vide a firm and 
continuous sheet of plaster upon which the tiles are l^edded. This 
may l)e done by cutting in between the studs, horizontal pieces two 
inches by the width of the studding and about a foot apart, upon 
which metjil lathing is nailed; and a rough bed of cement mortar is 
spread upon this, allowing room for the proper bedding of the tiles. 
(Fig. 185.) Hair should be used in the cement mortar on wire 
lathing. 

Tilins^. Tiles of various patterns and materials are used to a 
large extent for floors and walls of bathrooms, corridors and counting 
rooms. For fireplac*es, and walls and floors of bathrooms, where 
the tiles are not subjected to hard wear, a plain glazed tile makes 
a clean and satisfactory job, but where much wear will come, the 
hanl, vitreous, unglazed tiles will make a better wearing surface. 

The foundation for tiles should be prepared from the l)est Port- 
land cement, and should be perfectly level, and allowed to thoroughly 
hanlen l)ef()re the tiles are laid. The foundation for both flcx)r and 
wall tiles should be thoroughly brushed, to remove all dust and 
other foreit^u siihstaiice, and then well wet before applying the element 
beddiiij^. Portland cement should l>e used for setting floor or wall" 
tiles, and for grouting the floors; and the l)est Keene's cement for 
filling the joints in wall tiling. Clean sharp sand well screene<l 
should he used in ecjual parts with the cement for floors, and with 
two parts sand to one of cement for walls. The tiles must be thor- 
oughly soaked in water l)efore setting. 

Floor tiles are set by V)eing firmly pressed into the mortar bed 
and then tamped until perfectly level. When the bed is sufficiently 
set, the joints an^ grouted with pure cement and cleaned off with 
sawdust or fine shaviui^s. 

Wall tiles are set by two methods called "floating" and ** butter- 
ing." In floating the tiles, a portion of the bed is spread on the 
wall, and the tile placed in position and tanij^ed until firmly united. 
Buttering consists of spreading the mortar on the back of each tile, 
which is then placed against the prepared wall and tapped gently 
until it is united with the bed. When the tiles are all set, bv either 



ftUILDING SUPERINTENDENCE 



15? 



process, the joints are carefully washed out and filled with Kcene's 
cement. When fixtures arc* to l>c secured to the walls, a,s for plumlnng 
etc., a wood piece should be secund to the wall, flush with the rough 
IkmI, and the tiles laid over it, to l)e hoixnl for the fastenings. 

Floor Finish. For halls and corridors, mosaic, tile, or terrazza 
floors are to be preferred, but for offices, nothing is better than a 
wooden floor. Rift hard pine, birch, maple, or oak make good 
wearing floors, and when laid on sleepers securely bedded in the 
concrete, with no chance for the air to get beneath the floor, are in 
little danger of being consumed by fire. Woo<len floors should be 
matched and tightly laid, and treated with as little oil or inflammable 
varnish as possible, depending upon constant care, for preservation, 
rather than a great amount of finishing. 

Counters. For banking rooms and corporation offices, counters 
of greater or less extent and elaboration will l^e required. These 
are usually made of wood, but may be constructed of other materials, 
a Wooden top being always preferred. The use of enameled bricks 
or tiles for the base of the counters with a wooden top makes a solid 
stmcture, while polished marble may be used of almost any degree of 
expense. 

Grille Work. An important feature of a modem building 
is the grille work made of various metals and used for protection, 
dec^oration, or effect to a great extent. For exterior ornament or 
protection, grilles will be found 
principally in door or window 
openings, and in this applica- 
tion, wrought-iron grilles are 
generally used. Window 
grilles are generally set in the 
depth of the stone or brick 
jamb of the window, as in Fig. 180, l)ut are sometimes put over the 
of)ening on the outside face of the wall. This is usual if the window 
is small. (Fig. 187.) '^The fastenings of grilles should be secure 
and lasting; and they should in general be set in a rim of iron 
with hinges and locks, so as to allow easy access for cleaning the 
windows. (Fig. 188). 

Door grilles are sometimes glazed on the l)ack with plate glass, 
so as to form a weatherproof door having the effect of the grille. 




Pip. 186. Usual Position of Grille. 
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ivn tins is ti) W done, care must Ix- takon to IkhI tW gla-ss carc- 
s th*- cNiwiisioii and the jar of closing arc likelv to crack ihc 



']'lic interior ust^ of grilk-s will l>e found cliiefly in the protctlion 
of elevators or lifts, an<l the exclusion of the public from the working 
portion?! of offices and banks. Elevator grilles are generally made of 
wrouglit iron, and they should be at least 7 feet 6 inches high on the 
sides and carried from floor to ceiling in front of the doors of the car; 
and all portions within easy reach of 
the public, where there is danger that 
the hand might pass through, to I>c 
injured by the moving parts of the 
elevator or counterweight, should l>e 
of a fine pattern or protected by fine 
netting. The main support of the ele- 
vator grilles will be found in the comer 
posts which support the elevators, or the 
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stairs which often enclose them on three sides, and the pattern of 
tlic f;''ill<' work should Iw stout enough to stand rigid between these 
sup|Kirts. Wrouglit-iron grille work of all kinds should be carefully 
itifi|H'cfcd to sec that the scrolls are well turned, that welding or 
riveting is neatly done, and that the whole section is tightly put to- 
jictlicr. <'ast-in)ii patterns must be inspected for smoothness and 
clearness of the ornamental parts, and an even thickness of metal 
should !«■ re([uiri'd for all similar parts. 

The counter ami offiw grilles are often made of thin steel, bent 
into variiius patterns and riveted together, and this constniction 
Ls also used for ek-vator cars where lightness is a valuable feature. 
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e sort, for the preservation of valuable 





'lliese grilles are finished hy plating with copper, bronne, nickel, or 
«)lher metal, and can l>e given alitiust any desired tone. 

AMiile these grilles do not compare In ap[)earanee with wrought- 
iron grilles, they are less expensive, and quickly ma<le, and may be 
readily obtained of the manufacturers in a variety of stock patterns. 
Fireproof Vaults. All banking and large eommercial offices 
remiire a fireproof vault of 
records a-s well as money. 
These vaults in a build- 
ing of oniinarj- construc- 
tion are easily made of 
bricks aiid steel beams. 
The vault, in principle, 
consists of a thick wall 
of bricks with proper air- 
space and covering, en- 
closing a space of greater 
or less extent, access to 
which is given by a 

of doo 
araled by the width of the wall, at least, and securely fastened from 
without. To withstand the effect of a amflagralion, the walls 
should ))e built nnth an inner wall 
of eight inches of brick; then im 
air sj)ace of four inches and an 
outer wall of at least eight inches 
of brick, with l«lh walls tie<I to- 
gether acros.s the air spacr, which 
it l»e ventilatcil top and bottom. 
Tliis gives a wall twenty inches in 
thickness and allows a door to Ik- 
niMiie with the outervalve in one leaf 
■door In two parts, tlie.se 
parts opening in a vestibule formed 
ill the thickness of the wall. (Fig, 
red with bricks laid on iifin liars or 
lieam-s, and nni.st lie at lea.st twenty inches thick t<i wilhslaml the 
Iieat and the falling uf beams or masonry. {Fig. 190.) 
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^'a lilts of tliis construction art* fireproof but not burglar proof, 
the latter re(juisite l3Jping obtained by a lining of chilled steel or a 
separate burglar proof safe set within the brick vault. Vaults have 
also l>een made burglar proof by constructing them of concrete, in 
which are eml)edded old iron or steel bars or rods, to an extent that 
it would refjuirt* a long time to effect an entrance of sufficient size 
to extract any part of the contents. Copper wires are sometimes 
laid in concrc tc at intenals of three inches or less, connected with a 
batten' which will ring an alarm l)ell if the wires are tampered with. 
Store Windows. The nKKlern desire to expose as much 
p'ute glass as possible in store windows has led to the development of 

a special construction for these win- 
dows, with the object of reducing 
the necessar}' supports of the glass 
to a minimum. For ordinan^ store 
windows, where the lights are not 
more than 6 feet wide, the bars 
may \ye made of a common T-bar 
covered by a half round of nickel- 
plated bra^ss over a wooden form, 
A, Fig. 191, the glass InMug set fn)ni 
the inside, and held in by pins and 
putty or wooden stop-beads. 

v^onietinuvs a half-round bar is screwed to a web piecv of iron, 
and the outside ])ainted or covered with nickeled brass, as at B, Fig. 
191. Anothrr form giving greater 
strength of wd) is shown at C. 
For larger lights, a sj)ecial 
construction is recjuired, giving 
greater strength; and this is often 
done by nieansof a special casting 
exi)Osed and ornanienttMl on tlu^ 

.. , , , ^i . 1 1 • Via. \\r2. Sash Uars. 

trout, hilt otiicrwisc concealed ni 

the wood finish, as at A, Fig. 192. These castings should 1k» about 
2'. inches wide ])V .*> inches d<H'p, depending upon the size of the gltuss, 
and the <Ai\ss inav i)c set cither from the outside or the inside, and 
licld in place bv moulded stops which may be made of metal on the 
outside, if desired. If transoms are used, they may be of the same 




Fig. 191 
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sertion as any of the bars, or ft more umamental form may l>e given, 
as B, Fig. 192. 

The top of the window will usually have tlie same section as 
the sides, and the sill will depend upon the character of the show 
window an<l whether the sash comes to the floor or not. If u bulk- 
head is re<|uired with cellar lights under it, a section similar to Fig. 
193 is often employed. To pre- 
vent the windows from becoming 
frosty in cold weather, ventilating 
openings, through which the con- 
densation also may drain out, are 
provided, and a trough to connect 
with these openings. Basement 
sashes should be provided with 
wooden sills fitted over a lip in 
the iron or concTete of sidewalk, 
or beddetl tight if tlie sidewalk is 
of stone or brick. 

The comers of store windows 
may be treatetl by adapting any 
form of bar to the angle, and 
.where it is of advantage to show 
no bar at all, the two sheets of glass 
coming together at an angle may 
be made to support each other by claniping them together with no 
dividing bar. Several patented forms of connection may be used 
for this, as well as for the dividing bars. In setting large lights of 
plate glass, a backing of rubber or leather should be used in place 
of the usual back-puttying. 

Mail Chutes. For the convenience of the occupants of 
offices above the first floor of any building, the system of mailing 
letters by means of a specially constnicted chute connected with 
the mail l)o.\ at the l>ottoni, should be iulopted, anti location and 
preparation made for it during the constniction. Tliis system, 
which is patented, miist l>e installed subject to the .a]>prnvat of the 
local i)ostmaster, ami all the apparatus, when erected and acc^cpted 
by the I'ost Office department, passes under the care and control 
of the Government, by which the locks and bo.xes are authorized, 
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The boxes are of various sizes and patterns, and are furnished by 
the makers of the chutes. The chutes are required to be in remov- 
able sections, exposed to view and easily accessible, and they may 
be run only in the public hall or corridors of a building. The chute 
must be made of metal with a plate glass front, clearly marked with 
the insignia of the department, and when installed becomes technic- 
ally a part of the government mail box below. 

The requirements for support of the chutes are a continuous 
vertical surface 10 V inches or more in width, carried from the 1k)x 
Inflow to a point not less than 4 feet 6 inches above the top of the 
highest floor to be supplied. In front of this vertical run must \k^ 

set the iron thimbles pn>- 
\LJNF.:' .o.F-;. WAL u.r^\ ; .V •»:; yided by the makers, IV; 

inches by 9 inches, the 
whole absolutely plumb, 
with no bends or offsets 
anywhere.. 

For wooden buildings 
a flat casing of wood may 

l)C used, or marble or other costly material .may \ye substituted 

wholly or in [)art. This construction is generally used where the 

chute runs against a wall, as in Fig. 104. AMiere the chute runs 

down l)esi(le an elevator 

grille, or in other places ELEVATOR v5CEEl£ .H--^ 

where a solid back would 

be ol)je(ti()nal)le, two 

**s(|iiare root" angle irons 

an' i^enerallv used and 

turned so as to give an 

even hacking, Fig. lOo, the 

thimble in all cases being the same, and the angle irons Inking 

securiMl to the floor U^ams or other rigid support. 

This preparation may be made a part of the building contract or 

of the mail chute contract, but will havetolnMlone to the satisfaction 

and acceptancv of the makers of the chutes and of the hx"d\ Post 

Office department. 



Fig. liM. Hacking of Mall Chute against Wall. 




Fig. 116. Hacking of Mail Chute against (irlll«». 
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FIREPROOF BUILDING. 

The most modern feature of city building construction is the 
erection of the high business blocks which form the main part of the 
commercial districts of all cities. Here a variety of problems present 
themselves, more or less complicated according to the nature of site 
and suiToundings, of size and usage. 

In the first place, the value of the land which the proposed build- 
ing will occupy must be considered. Real estate in the heart of our 
large cities attains almost fabulous value, and the first consideration 
which the owner will require, will be the maximum of rentable area 
within the walls of his building. This of itself will force us to adopt 
a system of construction which will permit us to erect the building 
with the thinnest possible walls that safety and the building laws 
will allow, and the same consideration of rent will force us to build 
as high as possible. From this tendency has arisen the modem 
"sky scraper," a construction consisting of a steel skeleton covered 
with masonry, simply as a protection for the steel, and for the con- 
tents of the building, but having no weight-l)earing value of itself. 
The floors and walls are supported wholly by the steel frame, which 
is carried usually on isolated supports far below the sidewalk. This 
is the common form of high building and is known a,s skeleton con- 
struction. 

Sometimes the exterior walls are made strong enough to be 
self supporting, the steel frame carrying only the floor loads, but 
in this case there is <langer of imequal settlement between the frame 
and the enclosing walls, whereas if the whole of the load is carried 
by the steel frame, the footings can Im? proportioned so as to give 
equal settlements. In doing this, it is customarj' to use only the 
dead IojkI,-^/.^., the weight of the building material — in establishing 
the proportions of the footings, for if the live load of people and 
merchandise were to l>e included, the interior footings would have 
a much higher percentage of live load than the exterior footings, and 
as the live load is not constant, it would be impossible for the building 
to s(»ttle uniformly. This luis l)et»n j)n)ved by the presc^nt condition 
of existing buildings which have l)een erected upon a compressible 
soil, the tendency being for the interior footings, which are subjected 
only intermittently to their full live load, to settle less than the exterior 
footings where the dead load of the walls is constant, unless dJt 
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allowance is made. Some authorities allow 25 per cent of the live 
load in mldition to the dead load upon the footings, but difference 
in soil will require especial allowances. The essential point in any 
foundation is not to overload the soil, so as to cause excessive settle- 
ment, and to so distribute the loads that the settlement shall 
be uniform. 

Heis:ht of Buildins^s. As the owner wnll naturally desire 
to obtain as many floors as possible, it will be necessary to consult, 
first of all, the building laws of the city in which the building is 
enacted, to determine the height to which our building may be carried. 
This determined, the numl)er of floors must he decided. As the 
lower floors are less likely to l)e subdivided than the others, thev 
must be given a height which will be in proportion to the probable 
size of the rooms, so that the height of the low^r stories must be added 
together, and the sum, with the addition of the thickness of the 
floors, must l)e taken from the whole height of the building before 
we can establish a unit of height for the rest of the stories. 

The Buildins^ Site. While these matters are under consid- 
eration by the owner, an examination of the proposed site will l>e 
profitable, to gain necessarj' information in regard to party walls 
and the condition of adjoining property. The nature of the soil, 
the l(K*ati()?i of sewers and other underground works, will be factors 
in the propostul construction, and all data relating to these matters 
must Ik* recorded and carefully preserved. 

Preliminary Work. As soon as the instructions of the owner, 
or the n»commendations of the architect,Tiave been definitely adopted, 
the construction of the building will be laid out. As the problem 
will resolve itsc»lf into the disposition of a greater or less numl>er 
of isolated points of support, instead of the onlinary continuity of 
walls, it will l)c iiecesvsarv to studv the construction at the same time 
with the laying out of the offices, in order to bring the necessary 
vertical supports as much out of the way as possible. Another 
consideration will be. the thickness of the floors. As the numl>er 

of floors is sure to be considcriiblc, it will readily be seen that an 

» 

excessive thickness will result in considerable loss of height; and, 
if the thickness of ciicli floor can l>e kept down to a reiisonable rate, 
it may ])e the means of obtaining a story more for ix'ntable purposes, 
which is a matter worthv of coitsideration. 



BUILDING SUPERINTENDENCE 165 



These factors, which do not enter so strongly into the problems 
which we have previously consideR^d, must have careful consideration 
in constructing mercantile buildings of the class which we have now 
l:)efore us; and upon their skillful employment will depend the suc- 
cess of the enterprise. 

In the bringing together of these elements to form a whole 
composition, certain external elements must be considered. Among 
these are ease of access, the maximum of light , rentable area, ease of 
rearrangement to suit tenants, and the minimum of cost. Ease of 
access will require that the elevators and Stairs shall l>e placed in 
direct and obvious connection with the entrances and as nearly as 
possible at the level of the sidewalk, readily seen on entering the 
building or on leaving the offices to which they give access. The 
position of the elevators will l)e of more importance than the stairs, 
as the latter will be little used in high buildings. To obtairt the best 
Hght possible it will be well to provide that the areas (which will be 
a nec*essity in a building in the interior of a block or in a wide building 
on a corner) shall have a general direction north and south.' These 
areas should not l)e narrower than six feet and should contain win- 
dows as large and as near the ceiling as possible, and the rooms 
should be as nearly rectangular as may l^e, thus avoiding dark 
comers. 

The structural conditions will enter more or less into the arrangt*- 
ment of the offices, {is already suggested, and to t!iis must be added 
ease of adjustment to the nee<ls of the average tenant. The unit of 
size and arrangement of the offices should be su(*h th-it a tenant who 
wants a single office may have one of average size, or a tenant who 
wishes, may have the whole floor, except the minimum of space 
necessar}^ for toilet rooms, elevators and stairs. 

The Structure. When the character of the building and 
the general divisions of the floor space have been established, the 
location and design of the columns, the kind of wall and floor con- 
stniction, and the size and spacing of floor Ix^anis and girders must 
be determined. The location of tlu* coluiniis and j^irders will be 
determined by the size and shape of the floors, the j)()sitioii of pivseiit 
or future partitions, the floor loads, and other considerations which 
arise with different locations and uses. In general, the most econom- 
ical spacing of columns and girders will vary from 14 feet to 10 feet. 
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'^rhe spacing of the floor beams will depend upon the system of floor 
construction used. 

Columns. The columns used in skeleton construction are 
generally made up of a combination of the standard shapes of steel 
bars. One of the commonest forms of steel column is the Z-bar 
column, shoAMi in Fig. 196. This column is made by bolting to- 
gether four standard Z-bars with reinforcing plates, the bars and 

plates increasing in size and thickness as the 
^^■■"^"""^^ loads to be supported increase. The column 

showTi in Fig. 196 is of the tj'pe known as 
"closeil columns" and can be used only where 
there is no necessity for repainting the steel, 
as only the outside surfaces are accessible. 
__ The open form of column, Fig. 197, is more 
Fig. 196. Closed Z-bar generally used. Other forms of steel columns 

are formed from standard beams, Fig. 198, or 
from channels and angles, Fig. 199. As these columns will l)e 
required to support a heavy load in most cases, bases must be used 
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Fig. 107. Open Z bar Fig. 198. Steel Beam Fig. 199. Channel and 

C'oluiiin. Column. Angle Column. 

which will (listril)nte the weight over a surface large enough to sus- 
tain the l()inl. This may be done by the use of a cast-iron base, 
Fig. 20(), or ii \n\sv built up of steel, Fig. 201. 

The selection of a particular form of column section will depend 
upon viiryin^ conditions, being generally determined by the amount 
of load and the wav in which the floor l>eams come to the column. 
The shape and si/(^ desired for the finished cohimn, the thickness 
and detail of enclosin*^: piers, and the availability of certain shapes, 
a?*(* }ilso factors. 

Erection. To save time and hihor, it is custoniarv to run the 
columns in lengths of two stories each. This takes more metal, 
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hut the gain in time and lalxir will gciifniUy otTsct it. TIir splicing 
of columns must Ikt miiclc willi a juTfet-t ln-arinj; of the nirta), so that 
the load is tninsniitteil from cohniui to <-ohiinu, the splice-plate 
giving the full strength against lateral movement. (Fig. 202.) 

In this connection attention shonid be i-alled to the importance 
of starting and maintaining the columns perfectly plumb and 



Fig. 20D. Caalb: 
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always in line. To do this, it is neces-saty that the bases should be 
set absolutely level, as the slightest variation at this point will increa^se 
as the work is carried to a height. For this reason liases should never 
be set by means of an ordinary 
mason's level, but an engineer's 
level should be employed to uisure 
accuracy. If this is done, and the 
end sections of the columns are 
milled off properly, there is no 
reason why perfectly plumb work 
should not be maintained, per- 
mitting the spliced joints of the 
columns to bear perfectly upon each 
other without the use of thin 
"shims," which should not he 
allowed. 

When splices are made at 
the building,' the superintendent 
should see that the riveted surfaces are painted Iwfore being put 
together, and that a sufficient number of bolts are u.sefl fo hold the 
pieces together rigidly while being riveted. 
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Fig. WS. SpllclDg of Sleel Column. 
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'^riie use of splice-plates for connecting columns is to be preferred 
to a connection of plate and angl(\s; and if any part of the column 
section projects U'vond the column section Mow, it should not be 
left unsupjKjrted, but should \k\ given a Ix^aring on a filling plate 
riveted to the lower column. The rivet holes in the column and 
splice-plate should fit i)erfectly so that "drifting," i.e., straining the 
pieces together by means of a drift-pin, need not be resorted to; 
neither should heavy mauls l>e used to bring the members into posi- 
tion, but wooden mallets onlv. ^Fhe finished rivet head should l>e 
clean and sm(H)th without cracks or flaws, and the two heads should 
be concentric with the axis of the rivet. All rivets should be examined 
to see that they are tight and well formed. 

Loose rivets are often tightened by simply calking around the head 
xi-ith a calking tool. This should \ye w atched for and never be allowed 
to j)ass, as a rivet so treated j>osse.ssc»s no working strength, being tight- 
ened simply by the contact of a thin edge against the steel members. 
Grillage. The great loads which are concentrated at the 
l>ottoni of the sUhA columns of a high building, will, in general, require 

a different treatment, to secure a 
firm foundation, from the stepped- 
up foundations of stone or con- 
crete which we have alreaxly 
a>nsidere<l, as in Fig. 203. Of 
course it would be possible to ex- 
tend the area of the succeeding 
steps of an ordinary pier founda- 
tion until it covered a suflBcient 
footing; but this would in many 
cases be at a great expense and 
loss of room — two important fac- 
tors in city buildings. To over- 
conic this, and to provide ade- 
quate founchitioii within reasonable limits of depth and material, the 
use of stcclbcams for foumhitions has become general. This use 
of beams is known as <n*illa;:e, and mav Ih» used for isolated bear- 
ings or for the hearini: of continuous walls. • 

Foundations of this sort are usually prepart^l by laying down a bed 
of concrete from four inches to twelve inches in depth, and laying 
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upon this a scries of steel Ix-ntns. If ii wall fotiiKialiou, tlK-se lieiims 
are I'oritiiiiie^^l at a spaciiif; varying from nW in twenty-four inches along 
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the wall, as in Fig. 204. If a column or pier foumlation, the concrete 
and U-ams will Ix* similarly put down in a square, of an area 
sufficient to sustain the esti- 



matoil load, and these may 
!«• crossed by another or 
several tiers of beams laid 
at right angles, each series 
< overing less and less of width 
until ihe footing is hrouglit to 
the desired width to receive 
the base of the columns. (Pig. 
2t).'>.) The distance apart of 
the I»eams will vary acconfing 
to their length and the loatl 
to lie home, but should l>e at 
least enough to allow of filling 
an<l properly tamping the con- 
crete l)etween the l>eams. 
The whole is then finished 
flush with a bed of concrete. 
Sometimes the nature of the 
soil and the closeness of the 
sup[»orts will make it advisa- 
ble to cover the whole an-a of 
the building with a thick l>e<l 
of concrete, upon which the fmrtings of ii 
Before laying the steel l>pama for 
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and coated with asphalt; and they shouhl be exauiiiieil before cov- 
ering with concrete, and all defects found in the coating thoroughly 
covertnl. 

Timl^er is sometimes used as a grillage, in connection with piHng, 
by bolting a series of timl)ers to the tops of the piles, this timber 
crossed by succeeding series, and the top covered with a floor of 
thick planks to receive the masonry. 

Caissons. Where the soil is loo yielding or .the necessary area 
is not available, foundations are sometimes carried to the l)edrock. 
This is done by the use of caissons which are sunk through the soft 
material to the rock. 

l^hese caissons consist of a steel chaml)er, having the lx)ttom 
edge extending l)elow an air-tight floor, far enough to fonn a working 

chaml)er into w^hich compressed air is 
forceil, which keeps out the w^ater and 
soft material, and enables the work- 
men to excavate and allow the caisson 
to sink to the bedrock. The exca- 
vated material is hoisted up through 
air-locked shafts, and the mason rj' 
of the foundation is built within the 
caisson, and helps to sink it down. 
When bedrock is reached, the working 
chaml)er is filled solid with concrete 
and a solid foundation is secured. 

This is called the fletium or 
compressed air process. Caissons are 
also sunk by the vacuum process, 
which consists in exhausting the air 
from tlie interior of the caisson, and allowing it to sink by the 
aid of the pressun* of the atmosphere. By this process, the water 
is caused to flow under the lower edge of the caisson, loosening the 
soil and assisting the sinking of the caisson. 

Pile foundations are also uscmI as alreadv described, sometimes 
in connection with a timber grillage, but generally with a foundation 
of concrete or stone. (Fig. 20().) 

Cantilever Foundations. In buildings where, for any rea- 
son, it is not desirable or permissible to build foundations under an 
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adjoining building, rantiloviT giixlcrs mv used to support tlir rolunnis 
at the party line. The principle of this eonstruction is shown in 
Hg. 207, when* a simple cantilever Is shown bearing upon a In^ani 
foundation and secured to an interior column. By a j)n)per adjust- 
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Fig. 207. Steel Cantilever. 



ment of the loads, this construction may l>e ma<le as rigid as if the 
wall columns had each its own footing, and complications often 
avoided. 

Girders. Next in importanc^e to the columns will come the 
steel girders which run between the columns, and support the floor 
beams. Where the load is too great for a single 
beam, two or more beams may l)e lK)lted together, 

as in Fig 208, or a girder may l)e 

built up of plates and angles, 

as in Fig. 209. These ginlers are 

connected to the c*olumns bv an- 

gles, varying in size and the num- 

lx?r of rivets, according to the load 
Fig. 208. steel Beam <^>» the ginlcr; and if they bear 





Girder. 



Fij?. 209. Plate and 
Allele CJirdcr. 



upon the mason work, steel or 
iron l)earing plates must Ik? provided to distribute 
the load over a surface large enough to sustain it safely. 

Girders which consist of two or more I-l)eams should bi* connected 
by means of l>olts and cast iron separators. Fig. 210. The office of 
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(Iioscsi-panitnrsistohold tlie iK'ams in [Mxsition, and I'uil.si- tlu-ni to art 

Hsoiif iM'ani, ami also In prevent latonil dcflrctum under lira vy loadin};. 
Tlif sejmratitr .-^liown in Fig. 210 is tlio lyix- in gt-ncral uac, ami 

cuiL<u.sts of u srrie.s of Ixdts running through a plate-shaped ca.sting 
made to fit acvuralely to the outlines of the beams, 
and having a width equal to the desired spaw 
I>et»wn the wel>s of the beams. Another form of 
separator eonsbts of spool-shaped castngs of the 
re<|nired length to fit between the webs of tHe beams 
lhn>ugli which the bolts are run. These Jo not 

FiR. 310, Vast iripii f"rni so rigid a girder as the plate separator, "nd 

airder Connections. The conneclioius of the girders with 

the eohnnns are made by means of short pieces of angle iron riveted 

to the c-olunuLs, above and below the pnier, 

as in Fig. 212. The lower angle is matle 

lieaiy and set so as to form a seat for the 

ginler, and is reinforced by upright pieces of 

angle iron, also riveted to the column, if the 

load is verj- heavy. Tlie upper angle serves 

to hold the top of the girder in place. 

Inspection. Tlie workmanship of all riveting and splicing 

should be carefully watched, with especial attention ]>aid to the 
fitting of the pieces. It Ls usual to punch the 
holes by machine and when several ]>ieees are 
to be fitted it is almost impossible for the 
holes to fit over each other exactly. If the 
variation is not too great, it will generally lie 
overcome by 'using a rivet smaller than the 
.standard size, depending upon the hammering 
til make the metal fill the irregidarities (which 
it will rarely do), so that the pieces are ini- 
JK'rfet^ly joined. This should Ih; guarded 
agiun.st, and the holes should be drilled 
I or reamed out to receive rivets of the .stanJ- 
anl size. 
Rohing is often subs-titiited for riveting if no objection is ma<le, 

liut this i.s lurt go«Ml work, as there is danger of the bolts working 
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loose, while riveting is absolutely rigid if properly done. Of course 
a ct^rtain amount of bolting will be necessary, and this should Ix; 
watched to see that the bolts fit, and are long enough to receive the 
nuts properly. 

^^^len lx)lts are used on the sloping flanges of beams, bevelled 
washers should be used to give an even bearing. 

Painting. Too much care cannot l^ taken in protecting 
columns and other steel work from corrosion. Where the members 
arc painted, it is of great importance to see that no rust has formed 
under the paint, as the process will continue if once begun. If, 
however, the metal is perfectly clean, it will be protected as long as 
the paint remains whole. '*Mill scale," a coating which is produced 
by the process of rolling the steel, must be removed before painting, 
or it will peel off and bring away the paint. 

Cement Coating. Where the steel is completely encased in a 
cement or plaster fireproofing, there will be danger that the paint 
will decay in course of time and leave a minute crevice between the 
steel and the masonrj^ which will allow rust to form; and for this 
reason it is a good plan to coat the carefully cleaned steel with a wash 
of Portland cement, which unites with the masonry and maintains 
a perfect contact with the steel. I'nder these conditions, no further 
rust or corrosion will take place. 

Floor Construction. The size and spacing of the floor 
beams will depend upon the style of floor construction which may 
l)e adopted. ^Phe original fireproof floor consisted in spacing beams 
five or six feet apart, and turning a brick arch from flange to flange 
of the beams, as in Fig. 213. The space above the arch is filled 




Fig. 213. Brick Floor Arch. 



with concrete up to about an inch above the l)eams, completely 
enclosing the steel; and screeds running parallel to the l^eams, l)ed- 
ded in the concrete, give a sufficient nailing for the floor boards. 
The ceiHng underneath may be finished by simply plastering on the 
underside of the brick arch, or a level ceiling may be hung to the 
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rough floor. As an artli of this shape will exert considerable thrust, 
this must l>e taken u]i I>y the use of tie rods J-inch or J-inch iu 
diameter, Mi»Jicetl aloii^; l)eU)W the eenter line of beams at intervals 
of al>out six feet, 'ITiis style of flooring will weigh about seventy 
jmimds to the foot, and has been practically superseded by the lighter 
<'on.structions employing terra-cotta arches or concrete. 

TeiTa.Cotta Floor Arches. Hollow terra-cotta blocks, moulded 
in the form of a flat arch, are used to a large extent for fireproof 
floors, and are to be obtained in a variety of patterns and devices. 
'ITie.se various patterns may be divided into two principal clas.'jcs, 
tlie side method and the end method. 

Side Method. The side method arch, where the blocks are 
laid with the webs parallel to the beams, Fig. 214, is the original 
form of terra-cotta floor arch, while the end method, where the block-s 
an^ laid end to end at right angles to the beams, is a later improve- 




Flg. 211. SlJe Method TerraCotU Arth. 

meiit, designed to present the full end section of the material to resist 
the great thrust of the arches. These side method arches are usually 
made of den.se terra-cotta and may be obtained of various depth from 
six to fifteen inches, and they shoidd be set with close joints, and 
Ix; thoroughly cemented together. Specially moulded blocks, called 
" .ske whacks," arc made to fit the lower flanges of the beams and 
pniject ulioTit two inches below the beam, which is covered by a thin 
strip of tile. The sjKii-e alxjve the blocks is filled with a cinder con- 
creti', in which Ix^velled woo<l strips are embeddetl for a nailing 
for tlie wiMKlen floors. 

Side nielhoil arches are made to break joints endways, so as 
to give a bond; and they are usually strong enough for all ordinary 
floor loads. Tlie joints in the blocks are generally made parallel 
to the sides of the key block, as this gives a uniform pattern, and so 
is less e.^iH-nsive than a radial jointing, though the latter would make 
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a stronf^r arch, but on account of the expense of ihe liiffereiit patterns, 
to make and ailjnst, it is little used. 

End Method. In this method, the l»l€)cks are usually mode 
of porous lirra-c-otta and are set end to end, giving greater resistance 
to the thni.st hy fi>nning fi series of i-ontiniious wehs from beam to 
Ijeaiii. (Fifr, 21">.) In (liis system, the bWks are usually set in 
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continuous lines, not hreaking joints. Th(^ jointing of these tiles 
must \x done with great care, as the open ends do not give so good 
a surface for cementing as in the side method, and, the l>earing on 
the beams Ix'ing given by the thin weKs, it is necessary tliat they 
should fit perfectly. 

For this reason a cftnibinalion niethoil is often used, sliown in 
Fig. 216. Tins is done to gain (he extra strength of the end blocks. 




and the better bearing of the flat skewhacks, so that the .skewbacks 
arc made with many webs and of small sections. 

Setting. Floor tiles of either pattern mast Ije set upon plank 
centers which are hung from the beams, and should be crowned 
one-quarter of an inch in an arch of six f«'t. All joints must be close, 
and maile with (vment. The centering shouhi \te left in place until 
the cement is thoroughly .set, which will require from twelve to 
tliirty-sLt hours, acconling to the weather and the nature of the 
cement, and care must lie taken (hat the freshly laid liles are not too 
heavily loaded with materials until they are hanl. If the arches are 
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to be plastered upon for a feiliug, they must lie kept clean, or bad I 
stains are likely to appear. All holes or irregiilarilies on the under 1 
side must be filled with cement moitar to give a projjer surface for 1 
plastering. Where it is not required to have a flat ceiling, lint sirength i 
is the main factor to be observed, segmental tile arches are ofttn 
used. (Fig. 217.} These may lie used, with a rise of an inch to 
the foot, up to twenty feet of span, anil are employed to great extent i 
in warehouse construction. 

While the nature of floor tiles will not permit of a line joint 
being made, they should l>e laid as closely as possible, especially 
the key blocks. Joints as great as a half-inch shonld not Ik; per- 
mitted, and the tiles should be set in plai-e by being "shoved" to- ] 
^ether as in brick lajHng. Unless the building is closed in, floor tiles J 
cannot be laid In cold climates when there is danger of freezing and 




thannng, as the joints are liable to be affected to the extent of cimsing 
deflection if not more serious trouble. 

Floor arches are often tested by ajjplying a heavj' roller to (he 
arches after the wood centers have lieen removed, and by dropping 
a heavy block of tiintx-r upon the arch, a two-inch Iteil of sand being 
previously spreail owr the tiles to prevent mechanical damage. 

Concrete Floors. The u.se of concrete for floors haa become 1 
an important factor in the construction of fireproof buildings. Con- ] 
Crete floors conibine the c|ualities of strength and easi- of manufacture | 
with lightness and le.s.s expen.se than mast of the hollow tile construe- 
lions. Concrete so used is generally found in combination with j 
steel or iron in some form or other, to which it owes its tensile strength. 

ConcR'tc floors may l)e consi<lered imder two classes, one in 
which the ctmcretc in combination with steel members forms ihu I 
whole of the H(Kir, and tlie other in which sfcid I-lx-anis iiir .set as for | 
hollow tiles with Ihe spaces fillcil with concrete umin wire cloth 
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Of the first-named class of concrete floors, the Ransome patent 
is the best known. (Fig. 218.) This consists of the use of twisteil 
square bars of steel running through the lower portion of the plate 
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Fig. 218. Heavy Ransome Floor. 

or beam to give the necessary tensile strength to the concrete; it has 
been used for spans up to thirty or forty feet without steel beams or 
girders. Another form of this floor consists of a lighter construction 
of concrete beams each with its twisted steel member, with a thin 
plate of concrete betw^een. (Fig. 219.) 

The other system of concrete floor c*onstruction differs from 
the hollow" tile floor construction in the use of concrete for a filling 
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FJg. 219. Light Ransome Floor. 

l)etween the beams instead of tiles ; steel columns, girders and beams 
remaining the same as for the tile floors. 

These floors are usually to be found in one of two forms^the 
flat plate of concrete lying between the beams or the segmental arch 
of concrete formed upon a center of metal lathing. Of the former 
system, the plate floor of the Expanded Metal Co. is a good example. 
(Fig. 220.) This floor consists of a plate of cinder concrete, from 
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Fljr. 220. Rxp-.matHl Mt'tal Floor. 

thrt^e to seven inches thick, in which is einlK^dded a continuous slun^t of 
expanded inetul which is laid over the tops of the beams and is allowed 
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to sag (loA^Ti between them a few inches. A flat centering of planks 
IS hung with its surface a little l)elow the sag of the metal, and a con- 
crete of cinders and Portland cement is poured over and through 
the meshes of the expanded metal, and leveled off at an established 
height above the tops of the steel floor beams. Troughs are formed 
in the centering at each side of the floor beams which allows the 
concrete to completely enclose the beam. 

On this plate of concrete, a wooden or cement floor may Ix* laid 
in the usual manner, and a flat ceiHng formed below by hanging 
stiffened metal to the beams; or the underside of the concrete plate 
may be plastered upon, forming a series of panels. These plates, 
of seven inches thickness have lx?en used up to seventeen feet of span 
l>etween the beams; and the average floor will weigh about thirty- 
five pounds to the square foot, and is about four inches thick. 

Of the types of arched concrete floors, the Roebling patent is 
a fair example. (Fig. 221.) This construction consists of an arch 
of wire cloth stiffened with rods, which is sprung between the floor 




Fig. 221. Roebling Floor. 

beams with more or less of a -rise according to the spacing of the 
Ix^ams. I'pon this arch, a concrete of Portland cement and sand is 
deposited, making, wlien .set, a solid slab of concrete three inches or 
more in thickness at the top, with the haunches leveled up to the top 
of the arch. The most economical proportions for this floor have 
been found to be a basis of ten-inch Ix^ims, spaced acconling to the 
span and load, with an arch of three or foiir inches at the crown. This 
makes a very .strong floor, and oiu* not easily damaged, as it may 
be pundnred by holes of any size without destroying the concrete 
arch, which is kept from .shattering by the wire cloth. If a flat mling 
is r(M|nirc(l, it may Ix* hnng to the bottom of the beams of .stiffened 
win* cloth and may be Hat or panelled as dcsinnl. No c(*ntering 
is HMjiiired with this floor, as the .stiffened arches art* In^nt to the 
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required curvature, and after l)eing set in place, they possess enough 
strength to receive the load of concrete or the shock of any falling 
IkxIv. Being open to the air both above and below, the concrete 
sets quickly, two days l)eing generally enough for safe use. 

While these systems of floor construction are typical of the main 
features of all, they are not necessarily the best or only kinds, for 
many other systems, embodying variations of these features, are in 
constant use, some making use of twisted wire strands in place of 
expanded metal to support the concrete plate, others, steel bars of 
special pattern. 

Selection, ^yith so many styles of floor available, each pos- 
sessing merits of its own, the architect will often be at a loss to decide 
upon a special system. Cost, which is an ever-present factor, will 
decide in some cases, and in others, local considerations may require 
particular methods. In the main, consideration should be given to 
lightness, strength, and fire-resisting qualities, as well as speed of 
erection and the skill of available workmen. Of the respective 
merits of the two rival systems of terra-cotta arches and concrete. 





Fig. 222. Steel Beam Connection. 

much has Ix^^n written, especially in regard to fire-resisting (qualities, 
but the question of durability cannot be said to have been settled at 
the present time. For very high buildings one of the systems requir- 
ing the use of steel floor beams and girtlers will usually be adopted, 
and the beams spaced with reference to the load and the requirements 
of the floor construction; these l)eams may rest entirely on the top 
of the girders, but are usually framed- flush with the top, allowing 
the girder to project if it is deeper than the lx*am. The l>eams are 
connected with the ginler by means of angles riveted to the webs of 
the In^im and ginler. (Fig. 222.) Connections of the* fl(K)r beams 
with the columns, which will occur where* the spacing of the floor 
beams brings a beam opposite to a column, aiv made as dcscrilwd 
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for liglit ginlers. The oulsidv Ix^ams of tlie floor are sometimes 
allowed to nin behiml the oxterior columns, forming no part of the 
exterior eonstniction, Imt more often they are framed between the 
columns, and, in connvction with other supports, help to cany the 
enclosing walls of the Imilding. (Fig. 223.) 

Roof and Ceiling^s. As the roofs 
of high biiililings are in general made 
with very little pitch, the same construc- 
tion may t>e iiseti here as for the floors, 
hut a special treatment will l>e required to 
retain a level ceiling in the upper story. 
This is usually done by hanging stcfl 
T-bars at a level below the roof, and 
upon these a ceiling may l>e laid either 
of terra-cotta blocks to be plastered, as 
in Fig. 224, or of metal lathing. Fig. 225. 
Exterior Walls. The construction 
of the exterior skeleton of a fireproof 
building will require special treatment 
acconiing In llie co\Tring material to be used. While the adopted 
type of floors may l>e carried throughout one or several buildings, by 
a simple repetition of methods, the con- 
.structioii of the outside frame will vary 
with the different materials used in differ- 
ent buildings, or often in different por- 
tions of the same building. 

In general, the weight of the exte- 
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These piers are sometimes of stone enclosing 
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the stee! columns, but brick or terra-t-ofta are used to great extent. 
For the upper stories, cspcciaily of a fireproof building, brick or 
terra-cotta are to bo rpoom mended, not only on account of the 
fir«-resisting qualities, but also because of the ea.sc witli which they 
may he built around the skeleton frame. 

In general, the exterior treatment of a building of skeleton con- 
struction will resolve itself into a series of piers, more or less marked 
in character, which enclose the vertical supports, the space between 
being to a great extent occupied by windows, with a horizontal piece 
of masonrj' separating the windows of each story and covering the 
floors. 

The masonry enclosing the columns is generally supported by 
brackets or angles riveted to the columns, and the horizontal bands 
of masonry between the windows, called 
spandrels, are supported by beams of 
requisite size and shape, which run be- 
tween the columns and are riveted to 
them. 

The character of these supports will 
vary with the design of the building, but 
in general the inner Iteam will of neces- 
sity be of such form that it raay also 
be used to support the floor construe- j __^^^__^ 

tion. {Fig. 220.) "fL-.b- 

Wind Pressure. A distinctive prol>- 'I \m\ 

1cm uf high building construction is the Fig. ±m. Spaudrci ueam. 
provision for lateral resistance to wind 

pressure. Unless the building is more than four times its width in 
height, the effect of the wind pressure is not a serious consideration. 
The danger of overturning the buihiing bodily is very remote, the chief , 
danger being a tendency to shear the connections or twist and distort 
the frame. Sometimes the ordinary framing of the floors and columns 
will be sufficient, and in other cases special provision must be made. 
This is (lon<( by <liagonal ties where the construction will allow, as 
shown in Fig. 227. When the spaces between the cohinins uuist \>e 
used for passagt^ or for windows, knee braces and deep giniers are 
used, us in Fig. 22.S, and portal bracing is .sometimes sulopted, but 
to no great extent. (Fig. 229.) 
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Inspection, Steel an<l iron members are inspected m the mill, 
the shop, and on tlie job. Mill inspection is to detennine the quality 
of the steel, while shop 
inspection relates to the 
preparation of the mem- 
bers. 

It is necessaiy to see 
that the drawings arc ac- . 
curately followed, and tlie 
work properly assembled, 
that the quality of work 
is up to the standard, 
riveted tightly and accu- 
rately done. The mem- 
bers must be straight and 
free from twists or bends, 
punching sharp and tnie, 
with the holes in the dif- 
ferent pieces exactly op- 
posite. Columnendsand 
all bearing surfaces tnic 
and at right angles to 
the axis. Ali portions 
nut accessible after put- 
ting together must be 
punted before being as- 
sembled. 

Terra-Cotta Cover- 
ing. The adaptability 
of terra cotta to the ex- 
terior adornment and 
fi reproofing of buildings 
is so great that its use 
has l>ecome general in all 
places where durability 
iiiid rcsistun(v to heat 
an.' essential. The iirnaincntiil fiicinns ciui not always W siip- 
]»orle<l by direct iH'aring on the steel fniinc, and so a system of 
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iuii'liors iiixl liivs riiiist lx> .ii-vLsctl liv which llii- scpiirali' Mi.cks iniiy 
l)c- M.I in plaiT. 

Fur tcmt-('()ttii (iijisli wliith hiis iii> yreiU |)n)Jt'(titiii fntTii the 
lint uf support, ties of one-qnarter inch rods may l)e liookeil into the 
ribs of the terra cotta und secured to the steel frame or the brick 
filling, as in Fig. 230, but when a greater projection is retjuired, as 
for ouniices, small beams or T-irons must be used, well built in or 




anchored to the main structure, as in Fig. 231. Exterior terra c'otta 
as ordinarily finished is not affected by the atmospheric conditions 
which affect -stone; but as the surfaces arc liable to become warped 
in the baking, it will lie necessarj' to see that no attempt is mmle to 
straighten bad pieces by chiselling, as this destroys the surface and 
exposes the softer interior to decay. 

Fireproofing. We have thus f^r considered the covering of 
tiie steel skeleton from the point of obtaining an available flotjr surface, 
and the necessary housing in by means of the exterior walls. While 
tliese elements are also made to serve their turn in protecting the 
frame from fire aQ<l the elements, further and c-ompletc protection 
from fire must l>e considered as of prime importance. 

Columns. Especially is this true in the case of the columns, 
which necessarily sustain a great weight, and should therefore be 
ailetiuately protected. Columns may be enclosed in brick, which 
should be not less than eight inches thick, or hollow terra-cotta tiles 
may Ix' used, preferably in two layers, each not less than two inches 
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lliick ami breaking jiiiiits. (Fig. 2;i2.) C'uliimiis may al,s<» 1h' (ini- 
teotw! by the iisi- of metal lathing an<l plaster in one or two layers 
with an air spa<-e l)etwcen. (Fig. 2.33.) 

Oirders. While the floor Warns and flusli girders are pro- 
tecteil normally by the floor or ceiling eonstnirtion, girders which 
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drop below the floor niu.st W given a special protection. This may 
lie of porous terra-i-otta blocks, shown in Fig. 234, or of metal lathing 
and plaster. Fig. 2.3.'>. 

The makers of floor construction have each their (»wn system of 
fireproofing of girders and columns and other exposed members, and, 
ill general, the c(»ntractor for the floors will be givr n a contract for all 
the other firepnHifing of the building. 

Partitions. The ]>Hrtitions of fireproof buil<lings may be built 
of brick, terrii-cottu, tiles, or plaster blocks, or of light iron studding 
with metal lathing and plaster. Brick partitions, (o resist the passage 
of fire, must Ix' tit least twelve inches thick, and so are not generally 




ii.sed unless re(|uireil for floor Waring al.so. With the column and 
girder construction which we have had under consi<leration, a lighttr 
construction than liriik is g<.'neraUy desired for partitions. 

Partition Blocks. Terra-coltii blocks, either of den.se or 
porous terracotta, make a verj' good partition; these are usually 
made four inches thick, and are of the same composition a.s the floor 
blocks. They an- usually set with the hollows running horizontally, 
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Fig. 1530. Terra-Cot la Bloc 
Partition. 



in order to obtain the flat surface for IxMlding, but wliere it is necessary 
to cut for vertical pipes, it is well to set a vc^rtical line of blocks on end 
and clamp them to the flat tiles. All openings for doors and windows 
are framed with wooden studs (or with steel bars, if the door frames 
are of cast iron) to receive the frames and finish. (Fig. 236.) For 
thinner partitions, blocks of solid 
porous terra cotta two inches thick 
may be used, but they must be 
clamped or bande<l together. A 
patented partition may be obtained 
of thin terra-cotta plates reinforced 
bv twisted steel wires run on either 

side of the plates and embedded in the plaster. Thin plates 
having plaster of Paris for a base, and clamped or banded with 
iron, are also used for partition blocks where extra lightness 
is required. 

For all of these blocks, mortar composed of lime with a Httle 
cement should be used* for setting, and the finished plaster surfaces 
are best when hard-setting plaster is used. 

Metal Lath Partitions. For a saving of floor space, very 
thin partitions may be made by using small steel bars for studding; 
these are usually f-inch channel bars set vertically about a foot apart 
and turned at a right angle to l)e fastened top 
and lK)ttom. On one side metal lathing is 
stretched and wired to the bars. This is plastered 
with a very heav)' coat of hard plaster, which 
squeezes through the lathing and makes a good 



'» H- 




» 



t 



Fig. 237. Steel and Lath Partitiou. 



Fig. 238. Steel Stud. 



surface to receive the plaster of the other side side of the parti- 
tion, forming, when completed, a solid wall of plaster and metal 
about li inches thick. (Fig. 237.) It is necessary in this case 
to use a very hard setting plaster, as this gives the partition its 
stiffness. Special patented studs of sheet steel, made with prongs 
to hold the lathing, and of various depths, Fig. 238, are used in a 
similar manner. Door and window frames are set in these thiri 
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Fig. 239. Door Finish in Thin 
Partition. 



partitions, Uy iii*ttiiig up a roiigli wooilen frame to which the channel 
l»iir is .scivwe<l, as in Fig. 239, and for a nailing for chair rails, picture 
niouldhigs, and other finish, strips of woo*! are laced to the lathing, 
(hi.sh with the plastering liefore the plaster is applied. (Fig. 240.) 
rietal Lathing:. Metal lathing, which is of great importance, 
lK)th for fireproofing, and the finish of fireproof buildings, may be 
obtained in a variety of patterns and devices. The original form 

of metal lathing was the common wire 
cloth, and this is still one of the prin- 
cipal forms in which metal lathing is 
found. Improvement in the manu- 
facture of wire cloth for lathing may 
lye found in the various means adopted 
for stiffening the cloth by rods or ribs of metal. These are attached 
to, or woven into, the lathing which is then known as **stifiFened 
lathing." 

A well-known form of stiffened lathing is the Clinton lath, which 
contains corrugated steel furring strips, attached to the cloth by metal 
clips and nuining across the roll every eight 
inches, '^i'he.se strips not only serve to stiffen 
the lathing, when stretched over furrings, but, if 
the lathing is applied directly to a plain surface, 
such as planking or brick walls, the stiffening 
keeps the lathing away, and allows room for the 
clinch of the plaster. 

The RoebUng stiffened lathing contains V- 
shaped ribs of various depth, which are woven 
into the cloth at TJ-inch inter\'als. These ribs 
serve for a furring, and are made from f to IJ 
inches in (le])th. For special uses, ribs of J-inch steel rods are 
used instead of the V-.sha])ed steel. Wire cloth for lathing is run in 
a variety of meshes; 3 > 8 and 2\ X 2\ to the inch being the com- 
mon mesh, and it may be ol)tained plain, painted or galvanized; 
painted lathing being very satisfactory, and more generally used 
than any other kind. 

Expanded fletal Lathing. This form of lathing is made 
from strips of thin and tough sheet steel, which are cut at regular 
intervals and then '* expanded" by being wrenched or pushed into 
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Fig. 241. Expanded Metal Lathing. 



ojHMi meshes, greater or less, as the cuts are made longer or shorter. 
This expamling also turns the metal on edge, making a Hat and stitl* 
shcH^t of lathing much larger than the original piece of metal. (Fig. 
241.) Having a degree of stiffness, this lathing does not re(T[uire 
stretching, and it is used extensively 
for wrapping steel beams or columns 
for fireproofing or finishing, for thin 
partitions, and for concrete floors. 

An objection is sometimes made 
to wire or expanded metal laths, that 
they recjuire an excessive amount of 
plaster for ordinary uses. This may 
l)e overcome, when feasible, by the 
use of the Bostwick sheet metal lath, 

shown in Fig. 242. This is made from shc^et steel by punch- 
ing out loops at regular intervals. In this, and many other forms 
of sheet metal lathing, the surface is corrugated, besides being 

punched, to give stiffness and to 
keep the lathing away from the sur- 
face to which it is applied. Sheet 
metal lathing is easily adapted to 
the forming of coves or round cor- 
ners^ but for fireproofing the open 
lathing, requiring a greater amount 
of plaster, with the metal more 
thoroughly imbedded, is to be pre- 
ferred. 
Hard Plaster. The use of the so-c-alled *'liard plaster,'' for 
the finishing of business and public buildings, is to be advised wher- 
ever the slight increase in expense can be borne. For business blocks, 
the saving in time will usually more than cover the extra cost, and 
for schools or hospitals the harder and cleaner surface is to be desired. 
These plasters are made, some of natural cement, and others 
by chemical preparation, and when dry they form a clean hard surface. 
Hie natural cement plaster is slower of setting, but of grtniter adhe 
siveness, but the chemical or patented plasters set very quickly and 
give good results when properly used. The cement plasters are sold 
as a cement only and the sand is applied when the mortar is mixed. 




Fig 24£. Bostwick Lath. 



188 BUILDING SUPERINTENDENCE 



For use on lathing, "fibered cement" should lie obtaine^^l, but for 
plastering on brickwork or terra cotta, cement without fiber may l)e 
used. These cements are known as Acme, Agatite, or Royal cement. 

The best known of the chemically prepared plasters are King's 
Windsor, Adamant, and Rock plaster. These are sold with the 
fiber and sand all combined and ready to use, by mixing with water 
in the prescribed proportion. Full instructions for use are furnished 
by the manufacturers, and these directions should be absolutely 
followed, as they are the result of careful preparation and long expe- 
rienc*e. These plasters can be finished with a white coat as upon 
lime mortar, and this will be necessary if a white finish is desired 
upon the natural cement plasters, as they are gray in color. 

Keene*s Cement. For a very hard finish for bases, dadoes, 
columns, etc., or for any plaster work where a polish is required, 
Keene's cement, an English preparation, is generally used ; but some 
of the best grades of American manufacture are said to be as hard 
and of less expense than the imported cement. Keene's cement is 
sold in two grades, coarse and superfine, either of which w411 make 
a hanl finish, but superfine should he used where a polish is to be 
desired. 

Scagliola. For interior finish, scagliola, or imitation marble, 
is used to some extent for columns, dadoes, etc. This is made upon 
a ground of lime mortar containing a large proportion of lime and 
hair. When this groundwork is thoroughly dry, it is covered with a 
coat of Keene's cement on plaster of Paris, which is mixed with the 
various colors and polished until it resembles marble. For flat 
surfaces, this is sometimes made in slabs u[)on plate glass. Silk 
threads, dipped in a thin solution of plaster of Paris, colored to imitate 
the veining, are arranged upon the glass, and the body color put on 
over them. The silk threads are then withdrawn, and a backing of 
plaster of Paris and cement, with a webbing of canvas, is spread to 
the desired thickness. The slabs, when hard and drv, may ho taken 
from the glass and polished in the same manner as genuine marble. 
When scagliola is skillfully made and polished, its resemblance to 
genuine marble is almost perfect. 

Window Frames. It has l)een the custom to make the window 
frames and sashes of a fireproof building of wood, in the same manner 
as for ordinar}' city buildings, depending upon shutters of tinned 
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wood or metal construction for protection from external fir(\s. T^ater 
developments of fireproof construction, and the disastrous effects 
of fires in the vicinity of many so-<'alled fireproof buildings, have 
led to the growing use of metal for all external parts. Several pat- 





Plg. 243. Fireproof Window 



Fig. 244. Fireproof Window. 



ented forms of metal frames and sashes have been introduced, among 
which are some made of wood and covered with metal, as shown in 
Fig. 243, and others entirely of metal, as in Fig. 244. These windows 
are arranged to close automatically, and, when glazed with wire glass 
or with small lights of prismatic 
glass in metal bars, form a filling 
which is acceptable to most of the 
insurance exchanges as fireproof. 
This form of glazing is of 
course not adaptable to show win- 
dows and large store lights, but as 
the upper stories are subjected to 
the greater danger from fire in 
adioininfi: buildintjs, this defect is 1^^?. 345. cast-iron stair stringers 

'' , ^ and Finisli. 

not serious. 

Interior Finish. While wood is in general use for interior 
finishing, it is now possible to obtain inside doors and finish made 
or covered with metal. These doors are usuallv made of thin sheet 
metal over a core of pine, and they may l^e plain or moulded to re- 
semble wooden doors. 

Stairs. The stairs of a high building are rarely used above the 
lower stories, except for emergency, or at times when the elevators 
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Fig. 246. rJeani Stair Strint^er 
and Fiuish. 



are not niiiiiiii^; so it is the custom to make staircases simple in design 
and con.striiction, except j)erhaps the lower flights, which arc often 
made of marble or of ornamental in)n or stei»l. A simple form of 
stair construction, and one in general use, consists of a plain cast-iron 
stringer with ca^it-iron riser and marble or mosaic treads.- (Fig. 245.) 
The outside stringer may be more or less ornamental, and the soffit 
or under side of the flight should be neat and presentable, as it will be 
in close view when passing down the flight underneath. The stairs 
should \yc arranged so that the stringers will not be too long to be of 

cast iron, if desired; but sometimes a 
steel l>eam or channel is used with the 
fonning for the steps bolted on, as in 
Fig. 246. In either case, the bottom 
and top of the stringers must be securely 
fastened to the floor beams. Sometimes 
the stairs will be laid out to enclose one 
or more elevators in the well room, and 
in this case a support for the stringers 
may be obtained by the comer posts of 
the elevator enclosure, which, in turn, will be strengthened by the 
lateral support of the stairs. 

PIPES AND CONDUITS, 

The running of pipes and conduits in fireproof buildings brings 
forward a system, differing in some essentials from the ordinary 
piping of buildings with wooden floors. In the first place, less cutting 
of material is available to make spaces for pipes, and so more careful 
consideration must be given to this matter in the early stages of the 
construction ; and again the necessity of leaving no continuous chan- 
nels or connection from one floor to another, which would allow the 
passage of fire, will require that the pipes be run in exposed situa- 
tions as far as possible, so that the floor material may be filled closely 
around each pipe. This is a point that the superintendent will need 
to keep constantly in mind and be sure that it is done in every case. 

Plumbing Pipes. The main soil, waste and vent pipes should 
be of wrought iron with screw joints, not only on account of the great 
weight of the high stacks of pipes, but because the expansion and 
contraction of the great height of pipe w^ould destroy the lead caulking 
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usual with cast-iron pipes. The pipes must be securely fastened to 
the solid frame of the building, and all joints well screwed together 
with ample chance for expansion. Brass supply pipes should be 
used throughout, nickeled or bronzed to taste when showing. As 
the pipes will all show, the soil and waste pipes will need to be smooth 
and well put together so that when bronzed or finished they will not 
be unsightly. 

Qas and Electric Piping. Before the plastering is begun, 
the pipes for gas and the conduits for electric wires, must be run. 
These, being small, may be concealed, if desired, althougli the idea 
of exposing gas piping is )>ecomjng more in vogue, especially where 
thin partitions are used. '\\'hen hollow blocks are used for the parti- 
tions it is customary to channel them .^^^_^^_^^_ 

for the rising pipes and conduits; 
while the horizontal pipes are iisually 
l>edded in the concrete filling over the 
floor construction. (Fig. 247.) Some- 
times the horizontal pipes are run un- 
der the floor l)eams, the suspended ceil- 
ing lieing tiroppe*! low enougli to allow free circulation for the pipes. 
Sometimes the pijx's are run l>etween the floor beams; but if the 
girders are framed flush, it will l>e necessaiy to punch holes in them, 
un<l lateral branches cannot l>e easily mansiged. Where no partitions 
arc available ill whi<'h to run vertical pipes, a.'i often occurs in the 
lower stories, the casing of the steel columns 
may l>c enlargetl, so as to allow of pipes 
licing run up, but if this is done, a sepa- 
rate flue outside the column casing, as in 
Fig. 24S, should be made, as the insertion 
of pipes or conduits directly into the column 
casing destroys its fireproof value to a large 
extent, beside subjecting the steel to the 
action of injurious gases. 

Heating Pipes. Ihe pipes for heatmg the building will in 
general Ite run outside of tin plaj%ter, and will \ie bronzed to match 
the radiators and othir e\pose<l pipmg Tlie number and size of the 
pipes will depend upon the system of heating useil. For a large 
building, the heating is genemllj put m ch.arge of an engineer who 
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devises a system subject to the approval of the arcliitec*t, but some 
statetl ct>nditioiis will in general l>e found to apply to most buildings. 
Heatins: System. In ahnost even- lai^ building, the exhaust 
steam from the engines necessan* to nm elevators and djTiamos will 
suffice to heat the rooms, and this mav l)e dcftie in two wavs. The 
exhaust steam may be forced or drawn through the radiators and 
transmit heat directly to the building, or it may l^e carried to a coil 
in a water tank in the basement, heating the water, and causing it to 
circulate through the pipes and radiators instead of the steam. By 
the latter methcnl a more uniform distribution of heat will be obtaineil 
and any danger of back pn*ssure on the engines will be avoided. 
This tank nnist lie placeil low enough to prevent any backing up of 
the water to the engine, and the circulation of hot water to the radia- 
tors mav l>e laid out in a manner similar to the circulation from an 
ordinary' heater, which has l)een pre\'iously described. The greater 
height and multiplication of radiators will require a much more 
complicates 1 system of piping, but the main features will be the same. 
The most etIVctive ser\'ice will of course l>e obtained by putting as 
few radiators as |K>ssible on a direct circulation, but as this adds very 
much to the expense it is quite usual to run one or two large mains 
up to the top storj' and from a horizontal run in this stor}% to bring 
down the hot water to supply the radiators, continuing this pipe to 
the heater. This of course gives a better supply to the top stories 
than the lower ones, so the difference is made up by putting larger 
radiators in the lower stories. 

The first story, l)eing subjected to more glass exposure and cold 
from the doors, is sometimes supplied directly from the risers, and 
the discharge returned by separate pipes to the tank, while the other 
radiators, l)eing supplied by a descending current, are supplied and 
discharged into the same pi{>e without interfering with the circulation. 
The system of indirect steam heating by a fan is often to be preferred 
for the large stores, or corporation offices, which usually occupy the 
lower story of a city block. For the heating of the smaller upper 
offices it is a good plan to (ln)p a riser, as (lescril)cd, l)etween each 
pair of windows, j)lacing a small radiator in front of each window. 
These nuiy be supplied with fresh air by means of sitsli venti- 
lators or other fn*sli air inlets, or thev mav warm the room by direct 
radiation. 
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Lavatory Fittings. The plumbing fixtures of an office build- 
ing need not differ to a great extent from house fittings, and the same 
principles of construction will apply- The fixtures will consist mainly 
of bowls or sinks and water closets and urinals. All fittings shouki 
be strong and of simple constniction, easily accessible for repairs 
or cleaning. The use of wood for partitions or floors sikould he 
avoided when possible, marble slabs and marble, mosaic, or tile 
floors being preferable. Water closets should be placed in well 
ventilated ranges, with partitions of marble, and slatted doors kept 
up a. foot from the floor. All hinges, fastenings, and metal fixtures 
should be of nickel-plated brass. Urinals of the ventilated hood 
pattern are to be preferred and these should have a dished floor slab 
of ample dimension. 

Inside Finisli. While wood is used to a large extent for the 
inside finish of fireproof buildings, the use of incombustible material 
is increasing. The forms of metal sash construction which we have 
described for outsiile windows may all l)e a^^lapted to interior uses, 
and, with metal doors and frames, anti marble or mosaic floors, each 
office may Iw made practically fireproof in itself. Doors with sheet 




Fig ZW Shwt Metal Doiir aud F-lnlsh. 



metal covering are often used, and these may be set in cast-iron frames 
made with rebates or channels to receive the plaster or block parti- 
tions. (Fig. 24ft.) The doors are sometimes made of hollow metal, but 
more often of a pinecoreoonipietelyenca.sed in sheet metal, (Fig. 250.) 
PAINTING. 
With the hanging <ii ttie doors and the .setting of the hardware, 
the mechanical proi'esses will be completed, and the building will be 
turned over to the painters for finishing. 
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